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Courtesy U. S. Cast Iron Piper 


Cast Iron Pipe Used To Protect Cement Piling 
Used in the Extension of the Steel Pier at 
Atlantic City 


into the subsoil of the beach and the 
ocean bottom. Experience has shown 
that the action of the waves is in- 
jurious to the exposed concrete, so 
that some method had to be found to 
protect the piping. Metallic cassions 
were built around the concrete, but 
the action of salt water soon corroded 
that protective coating and it was 
necessary to secure some other mate- 
rial which would resist corrosion and 
at the same time protect the cement 
piling. Cast-iron pipe then was em- 
ployed and, because of the strength of 
the pipe and its well known ability to 
resist corrosion caused by the salt 
water, the product of the foundry 
proved exceedingly satisfactory. There 
vas no noticeable corrosive action after 
the pipe had been installed for some 
time. The installation consists of 32 
engths of bell and spigot 16-inch cast 
pipe, one length of pipe being used as 
« protective for each piling. 


Find Where Castings Can Be Sold 


[HE FouNnpDRY—February 1, 1929 


Explains Manganese Steel Production in the Electric Furnace 
By J. Trantin Jr 128 


REGULAR DEPARTMENTS 


Metals and Melting... 113. Trade Trends in Tabloid 133 
How and Why in Brass Personal 134 
+ se — By Charles 
Vickers... 121 What the Foundries Are 
What Others Are Thinking 125 Doing. . 138 
The Shakeout 132 New Trade Publications 138 
-—j— 


PUBLISHED BY THE PENTON PUBLISHING CO., CLEVELAND, 0. 
BRANCH OFFICES 


ee ane 1147 Peoples Gas Bide. 
oo a sesdiceiiieictasadipanntaasinabanatedeaiabiibaaitias .209 Edwards Bldg. 
EEE IEEE, setiteneanetscemmecsannnneonenens socescesensessesseessessesssssesessessere POSeeeO6 NO. 220 Broadway 
gc A EEE oan 2148-49 Oliver Bldg. 


24 California Street 

1653 Pennsylvania Avenue 
Prince's Chambers 

1 


SAN FRANCISCO. ......cccscsscssssssoes ees NE OA 
WASHINGTON, D. C. . ae 
BIRMINGHAM, ENGLAND .......... 


LONDON, ENGLAND ©... veoveensd 16-417 ——s House, Westminster, S. W. 
(™< (“_—(3])6 0 O70 —"F—o ae picmeeaniaaliiaieiiia No. 9 Rue de Londres 
p= 1h) Mi 3 OT), .Wilhelmstrasse 114, Berlin S. W. 48 


Cable address, IROTRAPEN, London 


SUBSCRIPTION 


United States amd Mexico oocc..ccccccccecscceees $3.00 a year 


CORED, ccerecnensrvenceessnsnsnmestuevensevenone $4.00 a year 
Great Britain and other Foreign ‘Countries caida £1:0:0 a year 
ORGS GUEED ccccennsnnisntntenennnn _— sani 25 cents 


Copies published three months or more previous to date 
of current issue, 50 cents each 


Member, Audit Bureau of Circulations, Associated Business Papers Inc., 
National] Publishers’ Association 


The A. B. P. ia a nonprofit organization whose members have 

} pledged themselves to a working code of practice in which 

| ) the interests of the men of American industry, trade and 
professions are placed first—a code demanding unbiased edi- 

t torial pages, classified and verified paid subscribers, and honeet 


advertising of dependable products 


Cepyright 1929 by the Penton Publishing Co 


93 





















Forty Years of Progres 


Modern Plant Designed and Constricted for Specific Purpose, 


Then Equipped and Operated in Highly Efficient Manner on 


Specialized Line of Gas 








ACH year when the famous English pub- 
lic school of Harrow closes down for the 
long vacation, upon many other 
occasions when a few of the old boys foregather 
for a festive evening, no program is complete 
without a rendition of the favorite and rousing 
old school song commencing: “Forty years on 
when afar and asunder, parted are they who 
are singing today.” 

The words take the veterans 
them forgetfully wonder what they were like 
in their work and their play. They bang the 
beer mugs in hilarious time at the Follow Up! 
Follow Up! They wax tenderly sentimental over 
memories, glimpses of notes like the catch of a 
float then 


also 


back and make 


Visions of boyhood before 
Echoes of 
dreamland bear 
them along. All 


quite fit and proper 


song. 
them. 





and in_ keeping 
with the halo of 
age, dignity,  ro- 


















Fig. 1 Engine 


Bed Castings Are Made in 

Rigid Flasks Made Up of 

Steel Sides and Cast Iron 
Ends 





and Diesel Engines and Compressors 









mance and tradition that envelops Harrow and 
other great and venerable public schools of Eng- 
land. History of this particular school extends 
back to the middle of the sixteenth century and 
even if the origin of the song does not go back 
that far, it extends over several 40-year periods. 

Many generations of lusty boys in English 
and American schools have sung this same old 
song in the heyday of vigorous youth and again 
have trolled it forth forty years on. At the 
second period they are in a position to 
realize to the full, what a wealth 
of tender sentiment—and per- 
haps other emotions—was 
connected with 
that 















prophecy: “Parted are 
they who singing to- 
day.” Oh! yes * * * notes 
like the catch of a song * * * visions 
of boyhood * * * echoes of dreamland 
bear them along * * * Heigho * * *. 

Many men have no great public school mem- 
ories on which to dwell, days of blissful idleness, 
of study, of play. Instead, they have memories 
of struggle and toil in the great school of hard 
knocks and worldly experience, struggle for 
existence, for an ordinary education, for a com- 
petence and for an outlet for their restless energy 
ambition. How much more reason these 


are 








* * * 


and 
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MARKS CAREER of 


ngine Plant 


Molds 


Dried in 


men have to dwell on other visions 
of boyhood, echoes of dreamland to bear 
them along. 


Forty years ago P. J. Shouvlin started a modest 
little repair shop. Over the intervening period of 
years it has developed into the present plant of 
the Superior Gas Engine Co., one of the largest 
and most important industrial establishments in 
the city of Springfield, O., devoted to the manu- 
facture of gas engines, diesel engines and air 
compressors, mostly for the oil and gas fields. 

Born in county Donegal, Ireland, Mr. Shouv- 
lin at the age of five years was brought by his 
parents to America, the land of opportunity. He 
grew up in one of the coal mining sections of 
Ohio, but at the age of 18 he became an appren- 
tice in a shop in Springfield. 

Forty years ago he opened a small shop of his 
own which consistently has expanded with the 
years. About 10 years ago the present modern 
and well equipped plant was erected on a 20-acre 
site at the east end of the city and adjoining the 
tracks of the Big Four and the Detroit, Toledo 
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Fig. 
Are 
tally from a Split Pattern, 
an Oven 
Turned Up on End Before 

They Are Poured 


By 


wyer 


Pat 


and Ironton railroads. The plant 
includes a pattern shop, foundry, 
machine, erection and testing 
shops, an exceedingly well ap- 
pointed laboratory and an im- 
posing general office building 
finished in marble and birch 
wood. Mr. Shouvlin’s private office is finished 
with the highly polished curly variety of this 
beautiful wood, a luxurious and appropriate set- 
ting for a captain of industry who started with 
nothing but a pair of skilful hands, a true and 
accurate eye, health, strength and ambition. 
Possession of the comparatively rare combination, 
keen business sense, mechanical and inventive 
instinct also were factors behind his success. 


2—Cylinder 


Made 


Horizon- 


and 


The present plant description is confined to 
the foundry, a substantial brick and steel build- 
ing 110 x 418 feet with the walls and sides of 
the monitor roof made up principally of windows 
that insure light and ventilation. Steam coils 
on the walls maintain a comfortable temperature 
in the building during the winter months. This 
feature is more of a precautionary measure than 
an actual necessity, designed for use over week 
ends and during slack periods. At present and 
for the past year or more, approximately 75 tons 
of iron are melted and poured daily and this has 
a tendency to maintain a fairly comfortable 
temperature in the building from day to day. 
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Fig. 3—The Four Ovens Shown to 


The modern touch also is found on 
the charging floor where a long steam 
coil on the back wall takes the place 
of the usual coke burning salamander 
on the floor with its mess of ashes 
and coke fumes. On account of the 
close and accurate control which must 
melting methods 
for a highly 
melt- 
ing department and equipment present 


be exercised over 
and materials 


exacting class of castings, the 


destined 


many interesting features to be taken 
up later in their proper and logical 
place following a description of the 
molding and coremaking departments. 

Description of the foundry begins 
at the laboratory where close super- 
vision is over all the 
materials entering the plant. Speci- 
fications from the laboratory 
the purchase of sand, coke, pig iron, 
gray iron and scrap, binders, 
facing and other major items involved 
in the production of castings. The labo- 
ratory is equipped with the necessary 
devices for taking tensile and trans- 
tests of the and for mak- 
photomicrographs of samples 


exercised raw 
govern 


steel 


verse iron 


ing 


General View of the Foundry Interior Taken from the 


the 
the Cars Pass Through 


Left Are Open at Both Ends and 


Them 


selected for the purpose of examination. 

The metallurgist decides on the 
proper analysis and physica] charac- 
teristics of the required castings and 


cupolas. Daily check is held on the 
iron through the regular arbitration 
test bar adopted by the American 
Foundrymen’s association. 

Many of the castings made in this 
foundry, particularly the cylinders and 
cylinder heads, present features that 
tax the skill and ingenuity of every 
person connected with their produc- 
tion. The section of metal is far 
from uniform, thus introducing hazard 
from contraction, from shrinkage, from 
chill and from segregation. The met- 
al must be readily machinable and 
yet must be hard, to resist wear. The 
castings in use must be capable of re- 
sisting high pressures and must oper- 
ate at high temperatures. Produc- 
tion of a metal to meet any one of 
these requirements presents no par- 
ticular difficulty, but to produce a 
casting in which so many contradic- 
tory features are present, constitutes 


ey 


Fig. 5—Dried Cover Cores for the Engine Beds Are Rolled from the Plates 
on a Sand Bed and Then Lifted By the Crane and Placed on Trestles 


Where Additional Units 


combina- 
meet 
He makes up the 
day for the 
charging the 


the 
iron and 


then works out 


tion 


proper 
of pig 
these specifications. 


scrap to 


sheet each 


the 


charging 
guidance of men 


ae f 
ie = 
Tie > ‘> 
PS ee 


: 


East End 


Are 


Assembly Is Placed in 


Place Before the 


Mold 


Wired in 
the 


a major problem in foundry practice. 

Laboratory supervision extends over 
the daily preparation of the sand em- 
ployed for making the molds and 
cores. Tests for permeability, 
strength and water content, are con- 
ducted on apparatus made by Harry 
W. Dietert, Detroit, and according to 
standards recommended by the Amer- 
ican Foundrymen’s association. The 
molds are shaken out on the floor at 
night and a definite quantity of water 
is added. The sand then is cut over 
by a machine supplied by the Amer- 
ican Foundry Equipment Co., Misha- 
waka, Ind., and arranged in suitable 
piles close to the various points where 
it is to be used on the following day. 

All the standard patterns are 
mounted on molding machines of va- 
types supplied by the Osborn 
Co., Cleveland, the Tabor Mfg. 
Philadelphia, the Herman Pneu- 

Molding Machine Co., Pitts- 
burgh, Grimes Molding Machine Co., 
Detroit and the Davenport Machine 
Co., now merged with the Milwaukee 
Foundry Equipment Cce., Milwaukee. 
One large jolt rollover and 


rious 
Mfg. 
Co.. 


matic 


several 
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small plain jolt machines are in daily 
use in the core room. Recently a 
new and larger type of engine has 
been added to the regular line. Mold- 
ing machines and other equipment for 
handling this job are in contemplation 
and in the meantime the sand in the 
molds and cores is rammed with 
pneumatic rammers. ' 

The foundry building is divided into 


the smaller castings are made, one 
piece cast iron flasks are employed 
extensively. 

Flasks used for the engine bed 
molds vary a little from the forego- 
ing classification. The sides of the 
flask are built up of 12-inch steel 


channels bolted to heavily ribbed cast 
iron one-piece ends to which rollover 


trunnions are bolted. The mold face 





extending 
an extension 
which the 
The north bay 
small castings are 


three longitudinal bays 
east and west and with 
on the northeast corner in 
castings are cleaned. 
in which all the 
made is spanned by 
cranes. Molten metal in 1-ton ladles 
is brought across on a lift truck 
from the cupolas in the south bay and 
spotted at any convenient point on the 
side floor gangway. The entire found- 
ry floor is made of concrete thereby 
facilitating the passage of trucks from 
one place to another. The ladles are 
picked up by air hoists suspended 
from the light cranes and the metal 
is poured directly from these ladles 
into the molds. Four lift trucks find 
constant application in the foundry 
shifting all classes of materials in the 
molding, coremaking, melting and 
cleaning departments. A _ space ap- 
proximately 30 x 30 feet at the west 
end of the side bay is utilized as a 
general repair station for miscel- 
laneous equipment. 

With the exception of a 
the west end where 
and assembled, all the main or center 
bay of the foundry is devoted to mold- 
ng and pouring engine beds, pistons, 
cylinders and flywheels. Heavy, rigid, 
east iron flasks, accurately machined 
and fitted on the joint side ‘m- 
ployed in molding nearly all the cast- 
Even on the side bay where 


several light 


space at 


cores are made 


are 


ings. 
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the flask. The sides of the flask touch 
the sides of the pattern base and in 
that manner obviate any chance of 
error. Dry sand cores are fitted in 
place practically all over the bottom 
of the pattern and in several places on 


the sides and ends. The remaining 
face of the pattern is covered with 
facing sand. The flask then is filled 


with heap sand which is rammed with 


pneumatic rammers. A substantial 
cast iron plate is bolted or clamped on 
the bottom and the entire assembly 


is rolled over. The wood pattern then 
is attached to chains suspended from 
the crane and withdrawn. 

One of the distinctive features in 
making these that no 
in the ordinary sense is employed. A 
number of cover cores take its place. 
Typical cores for this purpose in va- 


molds is cope 


rious stages of progress are shown 
in Figs. 5 and 6. After the pattern 


has been removed from the mold, one 
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Fig. 6—After the Sand in the Corebox Has Been Rammed to the Proper 
Height, One of the Arbors Shown Leaning Against the Wali Is Bedded 
in Position and Anchored in Place By Horizontal Rods Shoved 
Through the Various Hooks Which May Be Noted Pro- 


jecting Above the Shelf in the Box. 


Fig. 7—Fly- 


wheel Molds Are Made in Special Flasks 


is formed almost entirely inside and 


outside with dry sand cores. The 
comparatively small area formed in 
molding sand is skin dried. Iron is 


poured from two ladles, one at each 
end, and enters the mold through run- 
ner cores placed near the bottom. 

The pattern is prepared in a special 
for making these molds. It 
upon a rectangular base, flat 
outside and approximately 4 
inches thick. The pattern, 
down, is placed on a 
and the drag flask is adjusted in place 
to show a uniform space all around 
between the pattern and the walls of 


manner 
is built 
on the 
base side 


rollover board 


the 
water con- 


of the operators sprays entire 
interior of the mold with 
taining a small quantity of molasses 
or other water soluble binder. The 
water is in a can and the air comes 
through a small rubber hose attached 
of the branches from a com- 
air line every 
column. After the face of the mold 
has been repaired slicked it is 
blackwashed. Two gas burners (pieces 
of steel pipe 
small holes) 
tom and the gas lighted. 

the mold with 
steel sheet 


to one 
pressed available at 
and 
with numerous 
are adjusted in the bot- 
The top of 


pierced 


is covered pieces of 


and the gas flame is al- 














lowed to burn until the green sand 
has dried to a depth of 1 inch or more. 
The time varies from a few hours up 
to all night, depending on the size of 
the mold. In periods of special stress, 
coke or charcoal fire baskets are em- 
ployed for the same purpose. 

An engine bed mold dried and part- 
ly cored, is shown in the illustration 
Fig. 1. The entire~interior is filled 
with various shaped cores held apart 
where necessary by stud chaplets to 
form the various chambers, ribs, 
bosses and brackets on the casting. 
The average thickness of metal is 1 
inch. Balls of clay are placed at 


Fig. 8 





various points and then the cover 
cores are lowered into place one at a 
time. These cores rest on the recess 
in the sand left by the base of the 
pattern and which may be seen quite 
clearly in the illustration Fig. 1. Each 
core is lifted out in turn and the balls 
of clay are examined to note if the 
thickness corresponds to the required 
metal thickness of the casting. The 
clay then is removed and replaced by 
stud chaplets which keep the lower 
cores in place while the metal is flow- 
ing into the mold. The cover 
are held in place by binder’ bars 
which extend across the top of the 
flask from side to side and which are 
bolted or clamped either to the bot- 
tom plate or to binder bars extending 
across the flask under the bottom 
plate. It is claimed that this method 
presents all the advantages of a dry 
sand cope and is much more flexible 
than the method usually 

The cover cores in several 
are handled much more 
readily than a 


cores 


employed. 

sections 
easily and 
one-piece cope. 

Flask construction and other inter- 
esting features connected with the 
production of cylinders are shown in 
Fig. 2. The sides of the flask are 
tapered to minimize the amount of 


large 
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sand _ required. These molds are 
rammed on a split pattern mounted 
on a jolt rollover molding machine 
made by the Davenport Machine Co., 
now controlled by the Milwaukee 
Foundry Equipment Co., Milwaukee. 
The molds are dried in one of the 
ovens and then are arranged in a row 
on the floor as shown, where the 
cores are placed in position. Vent 
from the jacket core is taken through 
small holes in the end of the flask. 
With the cores all in place the two 
halves of the flask are clamped to- 
gether and turned up on end for pour- 
ing. Iron is poured into an upright 





Special Hard Iron for the Cylinders and Similar Castings Is Melted 
in One Cupola While a Softer Iron for the Remainder of the 
Castings Is Melted in the Second Cupola 


runner in the center core which de- 
livers it to two horizontal gates placed 
opposite two bosses on the mold about 
half way from the top to the bottom. 

Flywheels, some of the smaller beds 
and molds for other castings within 
its capacity are made on a molding 
unit supplied by the Osborn Mfg. Co., 
Cleveland. The unit includes a jolt, 
rollover, pattern draw molding ma- 
chine, a runout table which takes the 
mold clear of the machine and a hop- 
per and loading device for filling the 
flasks with molding sand. The hop- 
per shown in the background Fig. 9 
is filled at night with prepared sand 
taken by a grab bucket from the main 
floor. 

Pattern equipment for 
arranged so that one setup 
for both cope and drag. In the illus- 
tration Fig. 9 the pattern is arranged 
for making the cope. All that is 
necessary to prepare the pattern for 
making the drag half of the mold is 
to remove a heavy cast iron ring on 
the outside of the rim of the wheel. 
Accurately machined faces and guide 
pins insure perfectly matched copes 
and drags. Cope flasks are barred 
in a special manner to carry all the 
hanging sand between the arms. Ex- 


this job is 


serves 












aggerated sand strips on the bottom 
of the bars are machined to sit flush 
on the pattern plate. 

Flask design and construction, also 
runner basin and riser and the man- 
ner of clamping the two parts of the 
flywheel flask and bottom board may 
be noted on the floor of molds ready 
for pouring and shown in the illus- 
tration Fig. 7. The bottom plates are 
provided with trunnions and guide pins 
and are attached to the drags by steel! 
keys driven through suitable slots in 
the pins. Cope and drag are bolted 
together instead of being held with 
clamps as in fairly universal practice 
A substantial riser is placed on the 
hub with a pair of small pop gates 
Two additional risers are placed on 
the rim diametrically opposite each 
other. 

A few odd wheels still are molded 
on the floor in the ordinary manner. 
That is the drag is rammed around 
a wood pattern and rolled over. The 
cope is rammed directly on the drag 
with lifting plates set on the joint 
between the arms. Eye bolts from 
the plates project above the bars and 
are anchored in place with short 
pieces of l-inch steel rod. The rod 
extends through the eye and rests on 
two bars. A wedge driven under one 
end of the rod pulls the eye bolt up 
tightly and the eye bolt in turn holds 
the plate supporting the hanging 
sand between the arms of the wheel 

The main bay of the foundry shown 
in Fig. 4 is served by three electric 
traveling cranes and by jib cranes 
at several of the columns on the north 
side. One of the traveling cranes 
made by the Whiting Corp., Harvey, 
Ill., has a lifting capacity of 15 tons. 
The other two are of 10 tons capacity 
each and were built, one by the North- 
ern Engineering Works, Detroit and 
the other by the Champion Engineer- 
ing Co., now the Phillips & Davies 
Co., Kenton, O. The jib cranes are 
equipped with small electric hoists 
controlled from the floor. 

Due to the extent in which 
are employed to form the inside and 
a considerable part of the outside of 
some of the molds, it is not surprising 
to find that the core making depart- 
ment occupies approximately one half 
of the south bay of the foundry 
Part of the adjacent west end of the 
main bay also is utilized for making 
some of the larger cores and for 
examining and preparing the dried 
cores before they are placed in the 
various molds. 


cores 


Extensive core ovens designed and 
built on the premises occupy space 
in the core room proper, with one set 
of doors opening into the core room 
and another set of doors flush with 
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the building columns, cpening into 
the main bay of the foundry. The 
tracks extend through a battery of 
wo and another of four ovens so 
that the cars may be loaded or un- 
yaded either in the side or the main 
bay. Normally the green cores are 
oaded on the core room side and un- 
loaded in the dried state on .the mold- 
ng bay side. However, occasionally 
it becomes necessary to make the cores 
and load them while the cars are in 
the main bay. A considerable volume 
of cores is dried in two ovens served 
by racks suspended from a monorail. 
One large oven is provided for drying 
molds. Stock cores in all required 
sizes are made on two extrusion type 
machines supplied by the Wadsworth 
Core Machine & Equipment Co., 
Akron, O. This interest also supplied 
the trays and specially designed gas 
fired oven for drying the output of 
the core machines. All the other 
ovens are fired with oil and are 
equipped with recording pryrometers. 
Sand for the cores is prepared in 
two 6-foot muller type mixers 
equipped ‘with loading pans and made 
by the National Engineering Co., Chi- 
cago. Auxiliary equipment also avail- 
able for use on the molding floors in- 
cludes a sifter made by the Royer 
Foundry & Machine Co., Wilkes-Barre, 
Pa., and two vibrating screens made 
by the Niagara Concrete Mixer Co., 
Buffalo. 


A clean, sharp sand bonded with oil 


is used for all small cores and for 
some of the larger cores in which free 
vent constitutes an important feature. 
part molding sand and 3 parts 
silica sand bonded with oil forms a 
satisfactory mixture for some of the 
larger cores either in the green or the 
dried state. The molding sand fur- 
nishes the necessary body to prevent 
the core from sagging out of shape 
before it is dried. Large cover cores 
and others of the same general char- 
acter are made from a mixture of 3 
parts old sand, 1 part silica sand and 
1 part new molding sand bonded with 
1 dry binder. A _ general indication 
if how cast iron gratings and steel 
rods and hooks are employed to rein- 
force the cores may be noted in Fig. 
6. A rod straightening machine sup- 
plied by the American Foundry Equip- 
ment Co., Mishawaka, Ind., reclaims 
ill the rods that are twisted and bent 
the castings. 


One 


n removing them from 
Strong, hard iron for the cylinders, 
‘vlinder heads and pistons is melted 
n a 48-inch cupola made by the 
Whiting Corp., Harvey, IIl. The 
greatest care is observed in maintain- 
ing uniform characteristics in this 
iron which shows a brinell hardness 


number of 192 in the bore of the 
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cylinders. The other castings, fly- 
wheels, engine beds and miscellaneous 
parts are poured from a softer grade 
of iron melted in a 72-inch cupola, 
also supplied by the Whiting Corp. 
Large castings are cleaned by hand 
and with pneumatic tools on the floor 
of the cleaning room. All other cast- 
ings are cleaned in four tumbling 
barrels and one sandblast chamber 
manufactured by the W. W. Sly Mfg. 
Co., Cleveland. A dust arresting in- 
stallation keeps the cleaning room in 
favorable working condition. 


Book Review 

Industrial Explorers, By Maurice 
Holland, 347 pages, cloth, 5% x 8% 
inches, published by Harper & Broth- 
ers, 49 East Thirty-third street, 
New York, and supplied by THE 
Founpry, Cleveland, for $3. In Lon- 
don by the Penton Publishing Co., 
Ltd., 416-17 Caxton House, Westmin- 
ster, for 15s. 

This book gives a short biography 
of some of the most noted men in the 
industrial research field. While it is 
impossible to do full justice to such 
eminent men in few words as the 
author has attempted, he has given 
the reader a sketch character and 
problems which face the _ industrial 
research man of today. His charac- 
ters are well chosen for each is dif- 
ferent. Some are basically inventors, 
some are theorists, some are business 
men, and combinations 
involving these characteristics. In 
each case the author tells of their 
birth, growth, education and achieve- 
ments, especially that accomplishment 
for which each is most noted. Among 
the leaders mentioned are John A. 
Mathews, vice-president and director 
of research, Crucible Steel Co. of 
America and William H. Bassett, 
American Brass Co. At the begin- 
ing of each chapter is an autographed 
portrait of the man who is to be 
the subject. The author is director 
division of industrial Nat- 
ional Research council. 


some are 


research, 


Distributes Bulletin 


The committee on apprentice train- 
ing, American Foundrymen’s associa- 
tion, C. J. Freund, Falk Mil- 
waukee, chairman, is distributing a 
bulletin-board 
tion concerning 
tion for the S. 
the American Foundrymen’s 
tion. This award is given each year 
for the best idea to help in the eco- 
nomical production of castings. The 
device must not be patented and must 
be one that can be constructed in any 
foundry and used in any of the op- 
erations involved in the production of 
The prize will be a cash 
award or trophy of about $50 
in value. The for the 
1929 prize will be limited to foremen, 
journeymen, apprentices and 
in a foundry or in some department 
of a plant operated in connection with 
a foundry. Contestants must be mem- 
bers of the American 
association or employed by 
holding membership. The 
11 x 19 inches and gives information 
concerning the necessary entrance re- 
quirements, past winners and two il- 
lustrations of which the 
award in former contests. 


Corp., 
poster giving informa- 
the annual competi- 


Obermayer prize of 
associa- 


castings. 
contestants 


workers 


Foundrymen’s 
a firm 
poster is 


devices won 


Fig. 9—Flywheels Are Molded on a Self-Contained Unit Including a Sand 
Hopper, Flask Filler, Jolt, Rollover Machine and Runout Tabl 
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PP DWYER’S reminiscences of the immor- 


tal Bill complete a ten-year span with the current is 
sue of THE FOUNDRY. The first of Bill’s adventures 
appeared in the Feb. 1, 1919, issue of this magazine. 
Since that time, with the exception of Aug. 1 and 
Aug. 15, 1922, this feature has appeared without a 
single interruption. Probably no other magazine and 
certainly no technical paper can approach this record, 
and probably no other author can excel the high mark 
set by Mr. Dwyer in the point of sustained interest, 
informative value, sparkling humor and homely phil 
osophy. 

The editors of THE FOUNDRY, have set aside these 
few pages, without the knowledge of Mr. Dwyer, or 
his equally talented illustrator, H. L. Richey, to pay 
their respects to these men and to acquaint the readers 
with many interesting facts about them. 

When the first of the series of articles was re- 
ceived in Cleveland, it was recognized by the late 
A. O. Backert, then editor, as an unusual contribu- 
tion. That common touch, the understanding of 
human nature, coupled with an appreciation of the 
character, point of view and daily thought of the com 
posite American foundryman, made the piece of writ- 
ing unique. It was handed to Mr. Richey, a cartoon- 
ist with a rare taste for the grotesque, who conceived 
the characters that with few modifications have por- 
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trayed Bill and his biographer from that time until 















































the present. - 
S A few general statistics will serve to show how é’ 
remarkable have been the sustained interest and value -— 
of this series. With the Feb. 1 issue, a total of 239 \ ' 


' stories have been published, covering more than 700 
| pages of 7 x 10, 8 point type. This is more than 
three times the length of the modern popular book 
of fiction. These pages have been illustrated by 


cartoons, or mechanical details, all of which have 
been drawn by Mr. Richey, to the number of more 
than 950 pen and ink drawings. Many of these orig- 
inals, which have been requested by readers, adorn 
foundry offices in practically every country of the 
globe. 

In all of the stories, Mr. Dwyer has preserved a 
similarity of form, although he has swung through 
the wide horizon of human experience, touching 
humor and pathos, nobility and weakness, serious 
fact and nonsense, kindly admiration and cutting 
criticism with the unerring delineation of true genius, 

for Pat Dwyer possesses a rare gift in writing. 

Bill lives. He is real to thousands of foundrymen 
throughout the world. Many times visitors to the 
offices of THE FOUNDRY, have by their questions, 
shown their unfailing belief in his existence. It is 
hoped that no delusions are destroyed in the state- 
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ment that Bill is real, but that his life, his thoughts, his 
problems and his experiences are a composite of all that 
the author has known either personally or through the 
confidences of his friends. However, in all this Bill pre- 
serves a character which may be adjudged as honest, 
straightforward, kindly and capable. His friendly words 
of advice on practical problems relating to foundry prac- 
tice have been of immeasurable value to thousands who 
have accepted them. 


Teaches Facts With Fancy 


HIS one attribute, an acquaintance with many phases 

of foundry operation either through first hand experi- 
ence or through observation in the course of Mr. Dwyer’s 
work as a staff writer and engineering editor of THE 
FouNprRY, dating from March, 1919, has made the edu- 
cational feature of these stories highly valued. Practically 
every phase of shop practice, pattern making, molding, 
melting, pouring, cleaning as well as consideration of 
business procedure in making and selling castings has 
been covered in the Bill series. Much of this is pre- 
served in permanent form in “Tales from the Gangway,” 
published under Mr. Dwyer’s authorship in 1923 and con- 
taining a selected number of the earlier instalments of the 
series. 

Patrick Dwyer, the author, was born in a little cross- 
road village known as The Horse and Jockey, County 
Tipperary, Ireland, Aug. 5, 1875, the oldest son of Rich- 
ard and Bridget (Doyle) Dwyer. His father occupied the 
position of gardener in the establishment of one of the 
landed gentry. 

When Pat was eight years old, the number of children 
had increased to five and the income of the family failed 
to meet at both ends. Therefore, the Dwyers removed 
to Clonmel, where the father secured another position at 
14 shillings a week, a slight advance over his previous 
wage. However, the living expense in the city exceeded 
those in the country and the 14 shillings afforded little 
relief. After two years of a valiant, but losing strug- 
gle, the father decided to emigrate. He settled, sight 
unseen, upon Nova Scotia, as the scene of his endeavors. 
The family followed him to this continent a year later. 
Pat had received two years in a little country school, 
two more with the Christian brothers in Clonmel and this 
was completed by three and a half years in the public 
schools of New Glasgow, Nova Scotia. A happy gift 
of absorbing knowledge, coupled with a retentive memory 
earried him into the concluding year of high school be- 
fore he was 14 years old. About the middle of that 
year, he left school for a job in a dry goods store. 


Begins His Foundry Training 


HIS summarizes the organized education of Pat Dwyer, 

but the end of school by no means terminated his con- 
quest of knowledge. Always a voracious reader, with a 
gifted taste, Mr. Dwyer, throughout his life has con- 
tinued to read and absorb. This habit, backed by his 
remarkable memory, has given him a fund of informa- 
tion respected by his friends and readily apparent to 
those who meet him, or who read his writings. 

Unfortunately, the drygoods proprietor, Pat’s first 
employer, did not appreciate his efforts to become a mer- 
chant prince. He lectured the boy on several occasions 
and finally fired him to the mutual satisfaction of both 
parties. During the following year, Pat enjoyed a care- 
free existence, hunting and fishing with occasional in- 
terludes when he held odd jobs for a short time. 

In the early fall of 1891 he applied for an apprentice 
job in either the machine shop or pattern shop of I. 
Matheson & Co., New Glasgow. He was greatly dis- 





appointed to find that the pattern shop had a full quota 
with a waiting list extending for several years into the 


future. However, he was told that a vacancy in the 
foundry was his for the asking. On the principle of 
any port in a storm, he took the foundry job and began 
his apprenticeship Sept. 5, 1891. At the age of 20, 
four years later, he became a full fledged journeyman 
molder, fairly well skilled in green and dry sand as ap. 
plied to the manufacture of general engineering castings 

During his apprenticeship, he studied mechanical draw 
ing at night school and eagerly read all the foundry lit- 
terature then available. West’s book, American Foundry 
Practice, one of the first works on the subject, then 
was new and to Pat’s delight, it was loaned to him by 
W. G. Matheson, the president and general manager of 
the plant. In later years he took up the course in 
foundry practice offered by the International Corre- 
spondence schools, Scranton, Pa., and he was one of th¢ 
first foundrymen to avail himself of the course prepared 
by David McLain, Milwaukee. 


The Rolling Stone Gathers Polish 


THIRST for knowledge, coupled with the wanderlust 

of the small town boy eager to see the world, induce 
him to leave home about two years after he completed 
his apprenticeship. He became a traveling journeyman 
molder, but he differed from hundreds of others whose hobo 
exploits, passed about by word of mouth, are heard 
wherever foundrymen gather. Pat acquired culture and 
broad education with his knowledge of the trade. During 
the following years he rambled over the country, foot- 
loose and fancy free, acquiring the colorful background 
of people, places, events and foundry practices that have 
been reflected for many years in his contributions to THE 
FOUNDRY. 

He had no fixed itinerary, no schedule for his _pil- 
grimage. He accepted jobs and dropped them with equal 
celerity with the whim of the moment, though with the 
exception of his venture into mercantile fields with the 
New Glasgow drygoods firm, he never was discharged 
nor asked to resign. With the exception of eight months 
in the Baldwin Locomotive Works, Philadelphia, and 14 
months in the foundry of the Farrel Foundry & Machine 
Co., Ansonia, Conn., his term of employment in any one 
ranged from three weeks to three months. 

Among the foundries in which he was employed be- 
tween 1897 and 1901 are the following: Jenckes Machine 
Co., Sherbrooke, Que.; John Bertram & Son., Dundas, 
Ont.; Detroit Steel & Spring Co., Detroit; Fulton Foundry, 
Cleveland; Wilmington Malleable Iron Co. Wilmington, 
Del.; Waterbury Farrel Foundry & Machine Co., Water- 
bury, Conn.; Mahr & Flockart, Newark, N. J.; Atlantic 
Foundry, Norfolk Va. It will be noted that these names 
include many of the most famous foundries of the nine- 
ties, firms known wherever molders reminisced. 


Back to Home Shores 


N THE summer of 1901 he returned to Nova Scotia as 

one of the original crew of molders brought in to open 
the new foundry of the Dominion Iron & Steel Co. A 
year later he went to the open-hearth department to or- 
ganize a steel casting department and there he made the 
first steel castings ever poured east of Montreal. Later 
he was appointed assistant foreman, then promoted to 
be general foreman of the iron, steel and nonferrous 
foundries of the company. In 1910, he became foundry 
superintendent of the Sydney Foundry & Machine Works, 
Sydney, Nova Scotia, a position which he retained until 
his removal to become a member of the editorial staff 
of THE FOUNDRY. In addition to his Bill series, Mr. 
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Dwyer’s writings have covered the entire range of prac- 
tical and descriptive articles on foundry practice. In 
addition, he has, with members of the metallurgical di- 
vision of the staff, handled answers to questions which al- 
ways have been an important feature of this paper. 

Mr. Dwyer’s family hardly needs any introduction to 
readers of THE FOUNDRY, as practically all of them have 
appeared and been depicted in a guise of gentle humor, 
vhich reflects the author’s affection for them. His 
charming wife to whom he was united in marriage Oct. 
2, 1901, was Margaret Chisholm. Of his eight children, 
four boys and four girls, one boy is a machine shop fore- 
man, and one an artist and cartoonist. His oldest 
daughter is married, another is a graduate nurse and 
a third is a business woman. 


He Never Saw a Cupola 


TT“HE quirky humor of Pat Dwyer’s Bill stories has been 

admirably interpreted by the illustrator, H. L. Richey. 
[hat Mr. Richey is not a foundryman goes without say- 
ing, although the perversity of his nature probably would 
lead him to put a whistle, bell and probably a sunshade 
upon any cupola which he drew, even though he had 
been raised in a foundry. He was born at Steubenville, 
0O., April 21, 1893. His family removed to Pennsylvania 
when he was a small boy and his early schooling was 
\btained at Crafton and Pittsburgh, Pa. While attending 
the eight ward school in the latter city, his teachers found 
that his inclinations turned much more strongly toward 
sketching than any or all of the three R’s. In fact he 


would rather, at that age, sketch a more or less flatter- 
ing likeness of his teacher than listen to the words of 
wisdom emanating from his model. The natural result 
may be imagined. Temperament prevailed. Harry was 
invited to quit school. 


Mixing Art and Commerce 


N INTERVAL of messenger service at the Pennsyl- 

vania railroad station at $15 a week—but carfare was 
only 5 cents and chop suey, for which the future artist had 
an artistic taste, was 15 cents a bowl—and then the oppor- 
tunity to attend an art school in Pittsburgh, gave pur- 
pose to his talents. Later correspondence courses in car- 
tooning served to prepare him for the work which he 
has done on the Bill series. He was employed for a 
short time in the art department of the Kaufman store 
and then, his family removing to Cleveland, he was em- 
ployed for two years making patent office drawings for 
John A. Bommhardt Co. of that city. It is said that 
in this time he never was called upon to depict a cupola, 
nor any of the innovations in which he excelled during 
later days. After a brief experience in engineering work 
with the rapid transit line of the Cleveland & Youngs- 
town railroad, he accepted a job in the art department 
of the Penton Publishing Co. in November, 1915, later 
being made head of the editorial art department. At 
present he is building manager for the company, in 
addition to being an artist and cartoonist. He was mar- 
ried July 7, 1915, to Laura L. Frederick and is the father 
of two interesting children, a boy and a girl. 


Stage Foundry Conference 


MONG the ten technical ses- 
sions held in connection with 


At Los Angeles 


and conditons,, are essential in de- 
veloping strength, ductility, impact 


the Western Metal Congress, value, etc. 
which convened at Los Angeles, Jan. neer, Bethlehem Steel Co., Bethle- The final paper was delivered by 
14-18, was one devoted to problems of hem, Pa., discussed “Nickel Chrome R. E. Talley, president, George J. 


the foundry industry. The meeting Alloy Iron.” 
was sponsored by the Metal Trades 
and Manufacturers’ association. Car- 
roll A, Stilson, secretary of the asso- 
ciation, presided. 

A. A. Grubb, Mansfield, O., member 
of the American Foundrymen’s asso- 
ciation sand testing committee, pre- 
sented a paper on “Foundry Sand 


the natural 


He described the manu- 
facture of nickel-chrome cast iron by 
the addition of varying quantities of 
chrome-nickel 
made from the Cuban iron ore 
the Mayari province. 

J. E. Donnellan, 
mended practice committee, American 
Society for Steel Treating, Cleveland, 


Hagan Co., Pittsburgh, who described 
many of the latest types of heat 
treating furnaces and discussed the 


pig iron various applications of the different 

from types in the industrial field. He de- 

scribed many types of heating ma- 

secretary, recom- chines that have been developed and 


perfected, wherein steel are 
loaded on the charging platform and 


parts 








Control.” 

He described the method of testing 
the properties of molding sands and 
cores which has been standardized by 
the American Foundrymen’s associa- 
tion committee. The functions of each 
of the tests in foundry sand control 
were described. The author stated 
that the tests have been of great 
alue in obtaining uniform new sands. 
He also declared that proper sand 
control results in marked _ savings 
through reduction in casting losses 
ind economies in the use of new sand. 
The reclamation of spent sands and 
the use of clay bonding materials have 
been greatly promoted through the 
better control of heap sand properties 
made possible by these tests. 

W. R. Shimer, metallurgical engi- 
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discussed “Heat Treatment of Carbon 
and Alloy Steel Castings.” Mr. Don- 
nellan, in referring to the heat treat- 
ment of both plain carbon and alloy 
steel castings for the purpose of im- 
proving the physical properties of 
such materials, pointed out that the 
selection of the proper heat treatment 
for steel castings depends upon the 
composition, design, physical require- 
ments, and the size of the castings. 
In order that one may take advan- 
tage of the properties that steel cast- 
ings are capable of developing, they 
should be subjected to either an an- 
nealing, normalizing or quenching and 
tempering treatment. Mr. Donnellan 
stressed the point that one or more 
of these treatments or some modifica- 
tion, according to the requirements 








are not again touched by the men in 
charge through the heat treating cycle. 





Publishes Index 


Foundrymen, metallurgists, execu- 
tives, and members of the American 
Society of Testing Materials who often 
refer to the standards and tentative 
standards of the previously mentioned 
society, will find the new index re- 
cently published by that organization 
of great assistance in locating de- 
sired references. The index contains 
95 pages and lists 363 standards and 
185 tentative standards which were in 
effect Sept. 1, 1928. It may be ob- 
tained from the American Society for 
Testing Materials, 1315 Spruce street, 
Philadelphia. 





















Interna- 


LANS for the Third 

tional Foundrymen’s congress to 

be held in London, June 11 to 
15, 1929, in connection with an ex- 
hibition of machinery equipment and 
supplies which will be open from 
June 3 to 15, are advancing. An 
influential reception committee has 
been appointed, including the follow- 
ing: 

The Rt. Hon. Lord Melchett, M. 
P., chairman of Imperial Chemical 
Industries, Ltd., Amalgamated An- 
thracite Collieries Ltd., and of many 
other large corporations; the Rt. Hon. 
Lord Weir, chairman of G. & J. Weir 
Ltd., member of the council of the 
Federation of British Industries, 
honorary president of the National 
Confederation of Employes’ Organiza- 
tions, extraordinary director of the 
National Bank of Scotland, Ltd., and 
chairman of several other companies; 
the Rt. Hon. Arthur Henderson, M. 
P.; Engineer Vice-Admiral Sir R. W. 
Skelton; Sir Berkeley Sheffield, Bart., 
M. P.; Sir Robert A. Hadfield, Bart., 
chairman of Hadfields Ltd.,_ vice 
president of the Federation of British 
Industries and of the British Electri- 
cal & Allied Manufacturer’s associa- 
tion, director of the Mond Nickel 
Co. Ltd.; Sir Hugo Hirst, Bart., 
chairman and managing director of 
the General Electric Co. Ltd., vice 
president of the British 
and Allied Manufacturers’ association, 


Electrical 


and chairman of several other com- 
panies; Sir Joseph Isherwood, Bart., 
naval architect and 


engineer; Sir John Dewrance, chair- 


the well-known 


man of Dewrance & Co., engineers 
Babcock and 


and brass founders, 
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companies; Sir William J. 
rector of the National Federation 
Iron and Steel Manufacturers, member 
of the council of the Federation 
British Industries, of the Fuel Re- 
search Board and of the Institute 
of Fuel; Sir 
John Prestige, deputy chairman 
Stone & Co. Ltd., and other firms. 
American 
Foundrymen’s association already have 





Trafalgar Square 
with Its Famous 
Column Erected in 
Honor of Lord Nel- 
son, Backed by the 
National Art Gal- 
leries Is Within 
Sight of the Hotel 
Cecil, the American 
Headquarters 





Wilcox Ltd., and of several colliery 
Larke, di- 


Joseph 


Many members of the 


Leaders Head 
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Petavel; Sir 








Tentative Program 
TUESDAY, JUNE 11 
Evening 
Reception for all delegates and ladies 
WEDNESDAY, JUNE 12 
Morning 


Opening meeting of conference. Reading 
and discussion of papers. 


Afternoon 
Free to attend foundry exhibition 
Evening 
Banquet. Hotel Cecil 


THURSDAY, JUNE 13 
Morning 
Reading and discussion of papers. 
Lunch to European and overseas delegates 
at invitation of Messrs. F. W. Bridges & 
Sons Ltd., organizers of foundry exhibition 


Afternoon 


Official visit to foundry exhibitior 
Evening 
Tea to delegates at invitation of Messrs 
I W bridge & Son Ltd 


FRIDAY, JUNE 14 
Morning 
Reading and discussion of pape 
Afternoon 
At liberty 
Evening 
Visit te theater 

















roup 





indicated their interest in becoming 


delegates to the Every 
of the association is elegibl« 
party and 

being 


congress. 
member 
to join the 
expect to go are 
register early. Registration should be 
made with the official transportation 
agents, Thomas Cook & Sons, 585 
Fifth avenue, New York. Early reg- 
istration will insure a choice of ac- 
commodations on steamships both 
going and returning, and further will 
be a courtesy to the British hosts 
of the party who desire to hav 
an accurate idea of the size of 
the party as soon as may be possible. 


those wh 
urged to 


The several branches of the in 
stitute of British Foundrymen have 
appointed committees to organize re- 
ceptions and participations in the var- 
ious districts where the foreign de- 
legation will be conducted during the 
pre convention tour. Recommendations 
have been submitted by the members 
of the Birmingham, East Midlands, 
Lancashire, Newcastle, Scottish and 
Sheffield branches. A point of interest 
with regard to the program of the 
Scottish branch is that endeavors will 
be made to enable the visitors to in- 
spect the works of the Glasgow and 
Falkirk areas, in which are found 
many interesting foundries. 

Special care will be directed during 
the preconvention tour to acquaint 
the visitors with the scenic and his- 
toric points of interest. The detailed 
itinerary, which appeared in THBP 
FouNDRY, July 1, 1928, gives the cities 
and districts covered in Tour No. 80. 
A recent announcement emanating 
from the Institute of British Found- 
rymen gives many additional details 
An official reception for the delegates 
and ladies will be held in Birmingham, 
May 28, under auspices of the Bir- 
mingham, Coventry and West Mid 
lands branches of the I. B. F. The 
party will be entertained at dinner at 
Matlock Bath, Derbyshire, May 29. 
The Lord Mayor of Manchester will 
tender a reception in that city May 30, 
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in co-operation with the Lancashire 
branch of the I. B. F. A civic recep- 
tion by the Lord Provost will be held 
in Glasgow, June 3, under arrange- 
ments of the Scottish branch of the 
institute. The Northeast Coast exhi- 
bition will be in progress at New- 
castle-on-Tyne and here a_ civic 
reception will be offered under arrange- 
ments by the Newcastle branch. Re- 
ception plans are under way in the 
Sheffield district. Special excursions 
and sightseeing trips are being ar- 
ranged in many centers where the 
men of the party will be engaged in 
plant inspection. 

One of the most attractive features 
of the tours will be the opportunity 
afforded to visit and inspect British 
foundries. The preconvention tour, 
designated in the attractive booklet 
outlining details as No. 80 provides 
for leaving New York on the S. S. 
CARMANIA, Friday, May 10 or the 
S. S. BERENGARIA, Wednesday, May 15 
The cost of this tour, covering the 
industrial centers of England and 
Scotland and returning to New York, 
Monday June 24, may be made as 
low as $652 per person. This includes 
accommodations on the cabin steam- 
ships, with hotel rooms, breakfasts, 
railway and motor coach fares, 
sightseeing excursions etc. Members 
who do not avail themselves of the 
preconvention tour may make the trip 
to London for the convention for as 
little as $391. Bookings may be 
made at this time, and if necessary 
may be withdrawn or altered later. 

A tentative program of the Third 
International Congress, covering the 
condensed schedule of events is given 
on the preceding page. On this page 
appears an advance list of the estab- 
lishments which have invited the dele- 
gates to visit and inspect their plants. 


Defect Only Shows When 
Hole Is Drilled 


Question: I am enclosing a sketch 

of a small gray iron casting with 
which we are having trouble. We 
have tried everything we know to 
prevent it, but each casting shows a 
hole at the point marked X after the 
small hole to the right has been 
drilled. The hole to the left is cored. 
The casting is poured from a good 
grade mixture of scrap and pig iron. 
We shall appreciate your opinion on 
the cause is found in an unvented 
prevent it. 
Without an actual exam- 
ination of the casting it is impossible 
to determine whether the defect is 
a blowhole, shrink hole or a combina- 
tion of both. Basing our opinion 
on generalities in foundry practice 
we are inclined to place the blame 
on the last of the three. However, 
you can determine the point easily to 
your own satisfaction by making three 
or four experimental castings under 
different conditions. 

Assuming first that the defect is a 
combination shrink and blowhole the 
the cause is found in an unvented 
mold and core aggravated by a low 
pouring head. Unless the sand 1s 
extremely open it will cause the iron 
to boil slightly on account of the 
brackets which form the sand into 
pockets. Some of the steam and gas 
may escape, but enough remains 
trapped in the solifying iron to form 
the defect which is causing you 
trouble. The small core in the hole 
to the left may be too hard and tight 
for the escape downward 
readily. Some of the gas may be com- 
ing through the top. Finally the 
pouring head may be too low to 
exert sufficient pressure which is ne- 
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SUGGESTED APPLICATION OF HORSE SHOE 
NAIL TO PREVENT SHRINKAGE 


cessary to form a good, solid casting. 

The remedy for the condition is ob- 
vious. Work the sand as dry as pos- 
sible in the drag. For the first ex- 
periment use a vent wire in the pock- 
ets. Either use a perforated bottom 
board or score the sand on the bot- 
tom and see that clearance obtains 
between the edges of the drag and the 
bottom board. (In fact a tight fit- 
ting bottom board may be responsible 
for all the trouble in the first place.) 
Make the small center from a 
weak oil sand mixture without any 
addition of bank sand. If the cope is 
4 inches deep or less put a pouring 
cup on top to secure at least a 6-inch 
head of metal. 


core 


If the defect is purely a shrink hole 
due to the iron you can prevent it by 
the insertion of one or two horse- 
shoe nails as shown in the _ sketch. 
The nails should be clean without any 
trace of rust on the surface to insure 


the best possible results. 





Sterling Metals Ltd., Coventry. 
Alfred Herbert Ltd., Coventry. 
Morris Motors Ltd., Coventry. 





Birmingham University. 


British Cast Iron Research association. 
Derby and District 


Ley’s Malleable Castings Co. Ltd., Derby. 


Rolls Royce Ltd., Derby. 


Birmingham and District 


W. & T. Avery Ltd., Birmingham. 
Austin Motor Co. Ltd., Birmingham. 
John Harper & Co. Ltd., Willenhall. 


Preliminary List of British Plants 


Available for Visitation by Invitation of the Respective Managements 


Derby Electric 


British Piston Ring Co. Ltd., Coventry. 
Midland Motor Cylinder Co. Ltd., Birmingham. 
Bellis & Moream Ltd., Birmingham. 


Power 
Stanton Ironworks Co. Ltd., Stanton. 

Manchester, Liverpool and District 
Metropolitan Vickers Electrical Co. Ltd., Mancheste 
Penpoll Smelting Co. Ltd., Liverpool. 

Platt Bros. & Co. Ltd., Oldham. 
Lever Bros Ltd., Port Sunlight. 
Newcastle and District 
North Eastern Marine Engineering Co. Ltd. 
Armstrong, Whitworth & Co. Ltd. 
Smith, Patterson & Co. 
Sheffield and District 
Edgar Allen & Co. Ltd. 
Cammell Laird & Co. Ltd. 
Brown-Firth Research Laboratories. 


Plant. 


Ltd. 








THE FouNpRY—February 1, 1929 

















arbon-Silicon Relation 


Determines 






uitability of lron for Casting 


URING the past few years it 
D has been realized that, if pos- 

sible, the physical properties 
éf gray iron should be improved, 
without materially affecting machin- 
ability or the manufacturing cost. 

Possibilities which may be attained 
through efforts to improve cast iron 
readily are visualized by the recent- 
ly developed pearlitic cast iron and 
the high test cast iron. However, 
one is produced with considerable in- 
crease in cost, the other at the ex- 
pense of machinability. 

Improved properties attained in 
these cast irons are realized primarily 
through the reduction in carbon con- 
tent. However, the reduction of car- 


bon content in cast iron must be 
regulated with caution. The effect 
of too great a reduction is quite 


drastic. In fact, cast iron first was 
discovered by smelting iron ore with 
an excess of carbon. In ether words, 
without sufficient carbon in the iron 
we would not have what is known to- 
day as gray cast iron. 

A search of the literature did not 
reveal data sufficiently complete and 
systematic to be used as a basis for 
further study of possibilities to im- 
prove gray cast iron by reducing 














By D. G. Anderson and G. R. Bessmer 


the carbon content. A series of experi- 
ments, therefore, was conducted pri- 
marily of a laboratory nature. 

The purpose of this article is to 





Reduces the Carbon 
OME 


time ago a series of 


experiments was undertaken 
to determine the possibility of 
improving gray cast iron by 


reducing the carbon content. The 
results of the experiments, reveal- 
ing some interesting information, 
are included in this article which 
is from a paper presented at the 
Philadelphia convention of _ the 
American Foundrymen’s associa- 
tion. The authors are connected 
with the foundry engineering de- 
partment of the Western Electric 
Co., Chicago. 











record the results of experiment, 
which it is hoped will prove of suffi- 
cient interest to others in furthering 
foundry studies. 

Commercial opportunity of silicon 
variation and its decided influence 
on the state of carbon has been the 


in com- 


major controlling medium 
pounding gray iron mixtures suitabl 
for a wide range of casting require- 
ments. We know the various grades 
of gray iron by their silicon content 
and for this reason our series of 
tests are identified as classes of sili- 
con content. 


Base constituents of our mixtures 
were in the form of small ingots cast 
from cupola melted gray iron, and 
suitable in size for remelting in the 
small laboratory electric furnace. 

Reduction of carbon was accom 
plished by the addition of alloy steels 
to the cast ingots. For example, 
silicon steel was added in required 
amounts because of its dual ability 
in reducing total carbon and main- 
taining the original silicon content 
of the cast. By this method it was 
possible to vary the carbon content 
in the same silicon classification and 
also hold all other elements within 


accepted commercial limits. Three 
commercially representative _ silicon 
content gray irons were selected, 


namely 1.10, 2.00 and 2.20 per cent. 
Silicon content was held constant in 
each respective series and the car- 
bon content gradually was _ reduced 
and its effect recorded by chemical, 
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physical and microscopic analyses. 

Twenty-three heats embodying our 
range of tests were melted in an elec- 
tric furnace of the induction type 
having a magnesia lining. The spe- 
cial lining was used to safeguard 
against the possibility of carbon ab- 
sorption as may be, experienced from 
carbon base crucibles. The furnace 
was the high frequency induction 
type made by the Ajax Electrothermic 
Corp., Trenton, N. J. 

Test specimens in the form of %- 
inch square bars 8 inches long were 
selected in preference to the standard 
test bar, as the %-inch square bar 
is more nearly representative of our 
specific class of castings. The test 
bars were cast in sand molds, and 
molding conditions held as constant 
as possible by the sand being rammed 
and tempered uniformly over the en- 
tire range of casts. The test bars 
were gated on the end, two in one 
mold, placed in a horizontal position, 
and poured from one sprue. No 
risers were employed. 

Temperature of the metal as it en- 
tered the -mold ranged from 2560 to 
2690 degrees Fahr. as determined by 


TRANSVERSE STRENGTH $'5Q. BAR 


TEN SHE STRENGTH -TOTAL CARBON 
—— -—— TRANSVERSE STRINGTM -TOTAL CARBON 
~~ — COMBINED CARBON - JO7TAL CARBON 


7TO7AL,. CARBON 


FIG. 4—DATA SIMILAR TO THAT SHOWN 


IN FIGS. 1 


SILICON SERIES 


a disappearing filament type optical 
pyrometer. Temperature of the molten 
iron was raised as the carbon was 


reduced 
The 


chemical 


AND 2 ON THE 


to maintain 
accompanying 
analyses and 


pouring 


2.20 PER 


table 
physical 


7TENSHE STRENGTA 


CENT 


fluidity. 


shows 
tests 


IG. 3—MICROGRAPHS OF VARIOUS IRONS UNETCHED X 100. THE TWO AT THE LEFT SHOW THE 1.10 SILICON SERIES, THE CENTER 
THE 2.00 SILICON SERIES AND THE RIGHT THE 2.20 SILICON SERIES 
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1 1.10 0.55 0.067 0.18 3.35 
2 1.10 0.55 0.067 0.18 3.19 
3 1.10 0.55 9.067 0.18 3.07 
5 1.10 0.55 0.067 0.18 2.70 
6 1.10 0.55 0.067 0.18 2.57 
7 1.10 0.55 0.067 0.18 2.27 
11 2.00 0.55 0.06 0.7 3.38 
12 2.00 0.55 0.06 0.70 3.27 
13 2.00 0.55 0.06 0.70 3.05 
14 2.00 0.55 0.06 0.70 .05 
15 2.00 0.55 0.06 0.70 2.54 
16 2.00 0.55 0.06 0.70 2.55 
17 2.00 0.55 0.06 0.70 2.40 
18 2.00 0.55 0.06 0.70 2.13 
19 2.00 0.55 0.06 0.70 1.91 
22 2.20 0.55 0.06 0.70 3.35 
23 2.20 0.55 0.06 0.70 3.14 
24 2.20 0.55 0.06 0.70 2.93 
25 2.20 0.55 0.06 0.70 2.71 
26 2.20 0.55 0.06 0.70 2.55 
27 2.20 0.55 0.06 0.70 2.43 
28 2.20 0.55 0.06 0.70 2.16 
29 2.20 0.55 0.06 0.70 1.94 
30 2.20 0.55 0.06 0.70 1.83 





Results on Twenty-four Electric Furnace Heats 
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0.96 0.083 1105 5080 28200 218 
1.90 0.058 1100 6060 41400 316 
1.70 0.053 1066 4904 40600 300 
2.00 0.055 1375 6325 40600 280 
2.00 0.068 1508 6937 44800 316 
1.90 0.070 1631 7503 46800 286 
0.71 0.090 885 4071 27200 200 
0.68 0.076 960 4416 29000 178 
0.64 0.084 991 4559 30000 186 
0.60 0.082 992 4563 36600 210 
0.70 0.081 1030 4738 40400 210 
0.65 0.088 1058 4867 39600 186 
0.79 0.080 1018 4683 39400 248 
1.80 0.089 1181 5433 42000 238 
1.70 0.112 1488 6845 50800 280 
0.62 0.063 977 4494 31800 178 
0.66 0.060 989 4550 37800 186 
0.66 0.063 977 4494 38400 172 
0.55 0.058 1005 4623 36000 200 
0.53 0.058 1038 4775 38000 - 
0.52 0.063 1066 4904 36800 186 
1.50 0.060 1191 5480 42000 286 
1.80 0.050 1289 5929 54000 286 
1.70 0.053 1102 5069 39200 280 








of the complete series of casts vary- 
ing the carbon content from its nor- 
mal amount in gray iron to below 
the normal amount in white cast iron, 
without materially affecting the man- 
ganese, sulphur, phosphorus and sili- 
con content. Standards of the United 
States Steel Corp. for the sampling 
and analysis were used as follows: 


Total carbon—gravimetric method. 
Combined ec ar b 0 n—colormetric 
method. 


Silicon—Drown’s method. 
Manganese — persulphate — arsenite 
method. 


Phosphorus—volumetric or evolu- 
tion method. 

Sulphur—volumetric or _ evolution 
method. 

Brinell hardness determinations 
were made by the 3000 kilogram 


FIG. 5 
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BROKEN TEST BARS SHOWING THE GRADUAL REDUCTION OF GRAIN SIZE 


AND IN SILICON CONTENT FROM 1.10 TO 2.20 PER CENT 


weight and 10 millimeter ball. Com- 


puted transverse strength gives a 
ready means of comparison with 
standard test bar data. The %-inch 


square test bars, 8 inches long, were 
suspended on 6-inch centers for the 
transverse tests. 

The 1.10 per cent silicon 
chart, Fig. 1, shows the sudden rise 
of combined carbon and the increased 
hardness produced when total carbon 
is reduced in relatively low silicon 


series 


gray irons. 

The 2.00 per cent silicon series 
chart, Fig. 2, shows no appreciable 
increase in combined carbon until 
the total carbon is reduced to less 
than 2.60 per cent. The chart also 
indicates the resulting increase in 
transverse and tensile strengths. 

The 2.20 per cent silicon series 









440 S/L/CON 


2.00 S/L/CON 








IN RELATION TO 





chart. Fig. 4, shows practically no 
change of combined carbon until the 
total carbon is reduced to less than 
2.50 per cent. The chart also shows 
that the presence of too great an 
amount of silicon counteracts the ad. 
vantages of reducing the carbon con- 
tent noted in the 2 per cent silicon 
iron. 

Fig. 5, a reproduction of a photo- 
graph showing broken test specimens, 
illustrates how the grain is refined 
gradually, as the carbon is reduced, 
and also shows changes to the mot- 
tled and later the white cast iron. 


Since the study is confined to sili- 
con and carbon relation, the micro- 
scopic study was conducted from un- 
etched samples, as the condition of 
carbon may be more readily inter- 
preted in the micrograph. 

Part of the carbon is recognized as 
being present in a combined form 
and part as free carbon or graphite. 
The graphite is the element which 
imparts the color to gray iron and 


forms in soft flakes which act as 
planes of weakness. The condition 
and distribution of these graphite 


flakes in general controls the physical 
properties of the casting. The micro- 
graphs of Fig. 3 show that the free 
carbon in normal carbon content irons 
is present as long black flakes and forms 
cleavage planes. As the carbon con- 
tent is reduced it will be noted that 
the free carbon formation is changed 
from flakes to round shapes, making 
the structure of the iron proper 
stronger, as the physical tests show. 

Total carbon content of gray cast 
iron of the 2 per cent or higher 
silicon type may be somewhat re- 
duced without . materially increasing 
the amount of combined carbon in the 
casting. This reduction of carbon for 
these irons results in some improve- 
ment of physical properties. 











THE REDUCTION IN CARBON 
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Part XI 

HE cupola has_ proved the 

cheapest unit for melting cast 

iro. This is all the more sur- 
prising in view of the admittedly high 
heat losses due to partially incomplete 
and indirect combustion of the fuel. 
Owing to its inherent economy the 
cupola has retained its position as 
the foundry melting unit since the 
early days of the industry. In spite 
of the economy of this type of fur- 
nace, some of the heat losses are so 
patent and obvious, that even from 
the early days of its introduction, 
foundrymen, engineers and metallur- 
gists alike, continually have been 
striving to eliminate the sources of 
heat loss and effect further economies 
and improvements. Many special de- 
signs of cupolas have been evolved 
with this end in view. Extensive in- 
vestigations have been conducted 
from time to time into the chemistry 

f the reactions involved. 

Iron is melted in the cupola by heat 
rising from the combustion of coke. 
[ron in intimate contact absorbs the 
heat generated by combustion of coke 
inder the influence of an air blast, 
njected into the incandescent coke at 
level. The most important 
reaction in the chemistry of the 
upola is this combustion reaction, 
r the oxidation of the carbon. Singu- 
probably the 


tuyere 


arly, this reaction, 
most important in the structure of 
ivilization, is one of the least under- 
tood. Tendency of modern research 
so far, has been toward increasing 
the complexity rather than simplify- 
ng our understanding of it. 

When air is supplied to incandes- 
‘rent fuel, oxidation 
takes place, and under conditions of 


combustion or 
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Klelting Jron 
tM the Cupola 


By J.£.Hurst 


complete and en- 
tire oxidation, 
the carbon is ox- 
idized to carbon 
dioxide (COQ,). 
When air is 
passed through a 
heated column of 
coke, combus- 
tion or oxida- 
tion does not take place completely 
in this manner. A certain amount 
of the lower oxide of carbon, car- 
bon monoxide (CO) is formed. 
Theoretically this is due to a second- 


ary reaction between the carbon 





Melting Conditions 


HE cupola always has been 

recognized as the most eco- 
nomical medium for melting gray 
iron, due principally to the com- 
bustion reactions and the manner 
in which carbon monoxide and 
carbon dioxide gases are gener- 
ated during the melting period. 
Attention is directed in this in- 
heat 


transfer, melting zone areas, air 


stalment to improving 
volume for ideal operation, analy- 
ses of cupola gases, influence of 
excess air, how to maintain ther- 
mal efficiency and the manner in 
which affect 


melting ¢ Ricie ney. 


cupola dimensions 











dioxide already formed, and_ the 
heated carbon, in which this reacts, 
forming carbon monoxide in the man- 
ner expressed symbolically by the 
equation CO, + C 2CO. Con- 
sideration of these reactions in this 
manner involves the assumption that 
the formation of carbon dioxide takes 
On this point, consider- 
Many 


place first. 
able doubt exists. 
present reasonable grounds for con- 
sidering that carbon monoxide is 
formed first, while other chemists 
hold the view that the two oxides are 
simultaneously. This latter 


chemists 


formed 


view probably is the more correct, 
and should be of interest to the 
foundryman since it bears on cupola 
practice. 

Relative extent of these two reac- 
tions taking place under any given 
set of circumstances is extremely im- 
portant, as shown by the following 
figures giving the heat value of the 
two reactions: 
to CO, 
evolves 4450 B.t.u.’s per pound of car- 


(a) Direct combustion of C 


carbon. 

(b) Direct combustion of C to CO 
evolves 4350 B.t.u.’s per pound of car- 
bon. 

(c) Direct combustion of CO to CO, 
evolves 4350 B.t.u.’s per pound of CO. 

The subsidiary reaction by which 
CO, in the presence of carbon is trans- 
formed to CO is a reversible reaction, 
and has been studied by many chem- 
ists including Boudouard, Schenck, Le 
Chatelier, and others. Percentages of 
CO, and CO formed in contact with 
solid incandescent carbon under con- 
ditions of equilibrium are illustrated 
in Fig. 77. At a temperature of 1000 
degrees Cent., carbon monoxide (CO) 
is the only oxide of carbon remain- 
ing in equilibrium in the presence of 
solid carbon at this 
Lines on this diagram hold only under 
normal conditions of pressure and it 
has been shown (Schenck, Chimie 
Physique, Paris, 1911) that these 
equilibrium values vary considerably 
with the form of the carbon. 
ite does not give the same results 


temperature. 


Graph- 


as wood charcoal, nor does wood char- 
coal give the same results as sugar 
charcoal. The same remarks apply 
with different varieties of coke. Kop- 
pers has shown that the amount of 
CO formed, varies considerably with 
the physical character of the coke, 
other conditions 
constant. Soft, easily burnt varieties 
of coke produce considerably more 
carbon monoxide than hard, less easily 
burnt varieties. 

Observations of Koppers introduces 
a property of coke, under the head- 
ing of reactivity, 


being maintained 


which has been the 
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subject of much discussion of late, furnace. According to the increase in. present knowledge of this propert 
in both cupola and blast furnace prac- hardness and density of the coke, the foundryman would be extreme! 
tice. The property of reactivity in the carbon monoxide flame becomes unwise to arrive at the dogmat 
coke is the extent to which it is shorter, indicating the greater pro- conclusion that the least reactive col 
capable of reducing CO, to CO. From duction of carbon dioxide. This is_ is ideal for cupola practice. 

what has been said previously it will diagrammatically shown in Fig. 78. Those who desire to pursue th 
Physical characteristics of the coke subject further should study the ver: 
exert a considerable influence on the carefully thought-out considerations o 
reactivity, but it is influenced also by Prof. Thompson, which appeared i: 
other conditions, one of which is tem- the Journal of the Institute of Britis! 
perature. As the temperature rises, Foundrymen, 1925-26. They lead t 

































































































































































































Y 
Up 
U4 \ the reactivity of coke increases. the conclusion that “if  reactivit 
Y \. ' Authorities Differ means anything at all in cupola pra 
V/A / \ tice, and that is a matter which car 
Y) q Significance of this property of re- be determined by experiment only, 
Vi} \ activity of coke in cupola practice reactive coke should be chosen. ly 
, YY, } is summed up briefly in Dr. Koppers’ deed, if such a fuel does bring a 
Y, /) own words. “In the blast furnace, economy in the blast furnaces, the: 
VL/) the coke must convert the carbon is no reason which the author c: 
é Y dioxide as rapidly as possible into’ see why it would not be equally ben 
A A S carbon monoxide. In the cupola, to ficial in the cupola.” 
G A 4 obtain the greater heat development Reactivity also is influenced pr 
V4) < the coke should react as little as foundly by catalytic agents. I) 
VY) > possible with the carbon dioxide. Un- acts as a powerful catalyst in thi 
AA, a der these conditions the processes are instance. Other conditions to be cor 
Yy - carried out with the least consumption § gidered in determining the complet: 
(hf or of fuel, and give the greatest yields. pess of such reversible reactions 
Vi), b Easily consumable blast furnace jnelude physical character of the ré 
f 1) a cokes are produced at the lowest tem- acting bodies. velocity of the reaction 
YU“ . perature possible. Foundry coke is and the time available for their con 
Kk v made dense and slow burning by pro- pletion. This has been indicated ii 
- a TUYERE duction at a higher temperature.” a recent paper. by Koppers, Stal 
These considerations show that re ind Eisen, August, 1921, in which he 
V7 SS de activity of coke is of great importance calls attention to the work of 
é in cupola practice. However, in the the American investigators, Clement 
FIG. 79 LAST TRACES OF OXYGEN AND 3 808 T T T T T T 
MAXIMUM PERCENTAGE OF CO ARI = S oe a P | 
SHOWN BY LINES AB AND AC S _— — t - 
© 1100} : a & | — 
be apparent that this to some extent > I 
is determined by its physical or a | a | - aa 1 
physico-mechanical characteristics. Dr. is 900} _ set He } — | 
Koppers has demonstrated this prop- 2 
erty in a beautiful manner, by burn 5 sees Se eee SS 
ine different varieties of coke of eq ial 2 vie) — 7 pen +— ~+.- : | a CO —— 
size in small vertical furnaces, under 3 
equal blast pressures and quantities. 9 | | en wees 
Soft, easily burnt varieties produce ra 50 a 35 maT | ‘ | 
chiefly carbon monoxide, indicated by Time — oe 7 ane sad 
the long blue flame issuing from the FIG. 80 ‘IEMPERATURES OF EX!T ACCORDING TO PIWOWARSKY AND BROGLIO 
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No. 17, 
investi- 


,\dams, and Haskins, Bulletin 
ireau of mines, who have 
ited some deviations from Boudouard’s 
juations for various fuels and vari- 
is times of contact. Some of these 
have been appended to the 
in Fig. 77. 
Combustion of coke in the 
obably is far removed frem equili- 
ium conditions. Rapid 
is through the column of 
e cupola stack, constantly 
atmosphere at any one point, and 
anything like 
Value of in- 
condi- 


sults 
agram 


cupola 


passage of 
coke in 
changes 
events attainment of 
lilibrium conditions. 


tigations under equilibrium 
yns lies in the provision of a funda- 
which to 


under actual 


ental standard with 


mpare results obtained 
conditions. 

knowledge of the equili- 
lead us to one per- 


Combustion 


actical working 
Existing 
rium conditions 
ectly definite conclusion. 
coke under ordinary cupola opera- 
must be accompanied 
the formation of 
arbon monoxide. This undoubtedly 
onstitutes the fundamental problem 
n the ‘efficient operation of the 
ipola. The object of all 
ork toward of the cupola 
ist be to the conditions 
hat will formation of 
monox- 


ng conditions 


nevitably by some 


aim and 
economy 
maintain 
the 


amount of 


result in 


minimum carbon 


Observation of practical cupola op- 
eration clearly shows that a more or 

; well defined zone establishes itself 
n the completely charged stack within 
he confines of melting takes 
This melting zone is bounded 
n its lower side by an area slightly 
the level. Any person 
‘king through the tuyeres can 
this level in the form of 
drops. Foundrymen who 
had the unfortunate 
f seeing solid 
elow the tuyeres, know that no melt- 
below this level, at 
time. 


which 
ace. 
bove tuyere 
see 
on at 
olten 

experience 
level 


ave 
metal reach a 
ng takes place 
east in any reasonable 
When air is injected into a column 

incandescent coke at a 
rmined level, the coke 
» burn. Extent of combustion 
epend upon amounts of participating 
mstituents, air and the coke, other 
mditions remaining constant. Un- 
ler a given set of conditions, a zone 
established 


prede- 
commences 
will 


f combustion will be 
apidly. 
If air, 
elocity, is 


uniform in quantity and 
supplied to all points 
icross the section of a cylindrical coke 
olumn at the and if the 
‘ke is uniform in shape and 
irea exposed, combustion should take 
lace uniformly. The combustion zone 
vould show a parallel section 
he cylinder at a_height 


same time, 


size, 
across 
depending 
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COMPOSITIONS AT DIFFER- 


ENT LEVELS 


GAS 


upon the amount of air that is supplied. 

These uniform conditions do not ob- 
tain in practice. Air injected at the 
outside surface of the cylindrical 
column does not penetrate evenly to 
the center of the and 
tion does not take place evenly across 
the Maximum combustion 
around surface of the 
thoroughly 
fact 
and therefore the upper surface of the 
combustion zone roughly must take 
the form of an inverted cone. 

Detailed 
the 


bureau of 


mass, combus- 
section. 
the 
cylindrical 

known and easily observed 


outside 
column is a 
well 


carried out 
the United 
Bulletin No. 
54, in samples were 
tained and from the center 
to the outside edge of the cupola at 
the 
melting zone with 


investigation 
under auspices of 
States mines, 


which gas ob- 


analyzed 
different levels, serve to locate 
limit of the 
The cupola was lined 
the 
used at 5.3 


upper 


great accuracy. 


inches diameter at tuyere 


air was 


to 27 
le 


‘rel, and ounces 
and a velocity 


Pres 


per square inch pressure 


of 1000 cubic feet per minute. 





Table VI 


Gas Sample Analyses 
Average of 5 Tests 


Plane Location C Oz co 

: * 1s 
A y 2 4 
: 5 15 ‘ 
v 


0 
8 











ence of free oxygen in the gases from 
any given point was accepted as evi- 
dence of the completeness of combus- 
tion. Analyses showing the maximum 
CO, content were taken as 
the highest temperature conditions. 
The smooth curves AB and AC drawn 
through the points of the last traces 
of oxygen content the 
percentage of CO shown in 
tion to the cupola in Fig. 79. 

indicate 


indicating 


and maximum 
rela- 
These 
limit 
of complete combustion and the upper 
limit of 
these 


are 


respectively the upper 


maximum temperature and 


two curves may be taken as 


the 
zone. They 


locating the limits of 
the 


general de 


upper sur- 


face of melting 
the 


surface is 


con- 


firm duction that this 


upper more or | s conical 
in shape. 
Analyses of 
this 
face of the 
are given in 
were 


from 


gas 
which shape of the upper sur 
has been 
VI. The 
different 
plane A, 1 
inner open- 
Planes B, C 
levels 6 


melting zone 
Table 


taken at five 


deduced 
samples 
planes, commencing at 
inch above the top of the 
the tuyeres. 
are at higher 
and the last 
a distance of 7% 
D. Three samples 
each 
1 at 
» at 
inches 


ing of 
and D 
apart 


inches 
plane E was at 


inches from plane 


were taken from 


plane, commencing with 
the 
equally 

radially t 


sample 
2 and 
11, 
cupola 


center, and samples 


spaced intervals of 
ward = the 
wall. 
Average of five repeated series of 
the last 
These actual analyses trace the course 
of combustion reaction in the 
zone of the referred to in 
commencement of these With 
the introduction of air approximately 
at the 
combustion 


tests are included in column. 
melting 
cupola 
notes. 
tuyere level, 


almost complete 
has taken place at the 
center of the mass of ine 
coke, as indicated by the almost 

plete absence of free ox) (Sample 
1, zone A). At a pol ( r to 
the lining, 


combustion is far from 


complete and the combustion becomes 
complete at this point only at zon 


1, zone E.) In the 


BE. (Sample 
air a little carbon 


presence of excess 


monoxide is formed, and this _in- 
creases steadily as the excess air de 
(Samples A3, B3, C3, D3, E3) 
traces of the 


portions of where 


creases 


Despite excess air in 
the 


combustion is almost complete, a large 


central 


zones 


amount of carbon monoxide 
the carbon 
These facts 
determining two 
is formed first, CO, or CO This 


example appears to indicate that both 


accom- 


panies dioxide already 


are of inter- 


formed. 


est in which of the 


these oxides of carbon are formed 


simultaneously. 


Analyses of samples taken from 
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the center of the charge afford a 
splendid example of the _ second- 
ary reaction in which the CO, 
already formed is_ converted’ to 
CO in accordance with the equation 
co, + C = 2CO. This reaction is 
endothermic, absorbs a large quan- 
tity of heat and sets a limit to the 
hottest zone of combustion. Actual 
tests show that CO is produced along 
with CO, immediately at the com- 
mencement of the melting zone and 
that the amount of CO tends to in- 
crease as a result of the secondary 
reaction between the CO, and the in- 
candescent carbon. 

A note of warning is necessary 
regarding the accuracy of either gas 
analyses or temperature measure- 


eration in which heat input from all 
sources is balanced against heat out- 
put. Heat output in molten metal 
itself expressed as a percentage of 
the heat input from all sources is 
the value used to express the thermal 
efficiency of the cupola. 

A number of attempts have been 
made to draw up complete thermal 
balance sheets of the cupola melting 
operation. Before considering these 
in detail it is necessary to draw at- 
tention to the great difficulties en- 
countered in obtaining comparative 
and complete data. Difficulty arises 
from the innumerable variations in 
practice and operation of cupolas 
necessitated by varied requirements 
of foundries, by intermittent charac- 





Heat Input 
Kg. calories 
(1) Latent heat of coke. . 18,616,320 
(2) Oxidation of iron .... 983,512 
(3) Heat of charge ..... 215,947 
(4) Other exothermic reactions 5,088 
Total 19,815,867 





Table VII 


Thermal Balance Sheet of Piwowarsky 
and Broglio 


Percent- 
age of 
Kg. calories total 
(1) Heat content of mol- 
ee . 5,629,000 28.3 
Conduction, radiation 
and losses due to es- 
cape of gases ........... 
(3) Heat to form molten 
CET cnxeinntntinnsienensssnmnnin 
(4) Heat lost when emp- 
tying furnace .......... 
(5) Sensible heat lost in 
gases .... 


(2 


— 


464,776 2.4 
734,751 3.5 
113,120 0.6 


. 4,723,310 24.2 


(6) Latent heat lost in 
PED cimennentiin eee eae 
(7) Endothermic reaction 396,453 2.0 


19,815,867 100.0 








ments taken inside a working cupola. 
Where the difficulties of ensuring rep- 
resentative samples and conditions at 
any one point are almost insurmount- 
able. This will be appreciated readi- 
ly after a moment’s consideration of 
the rapidity of the change in con- 
ditions which must take place at any 
given point during the cupola opera- 
tion. These difficulties are evidenced 
in the wide discrepancies frequently 
found in many published results by 
different investigators and which are 
finally responsible for variations in 
expression of the theory of combustion 
in the cupola referred to _ original- 
ly. However, the facts already in- 


dicated relating to the early, prob- 
ably immediate formation of carbon 
monoxide along with carbon dioxide 


and the subsequent reduction of the 
carbon dioxide to carbon monoxide 
are amply supported by evidence, and 
are qualitatively, if not quantitatively 
in accordance with expectations from 
equilibrium considerations. 

Thermal efficiency of the cupola is 
determined from the complete ther- 
mal balance sheet of the melting op- 


112 


ter of working of cupolas and un- 
certainty of accuracy of various phys- 
ical constants used in calculating the 
heat values from the observed data. 

Probably the outstanding difficulty 
is the intermittent character of the 


working. Majority of cupolas run 
for a few hours daily, a_ practice 
which entails: (a) A starting up 


period when lining, shell, etc., are 
cold and require to be heated. (b) 
A normal period when the cupola 
is running under steady conditions. 
(c) A final or blowing down period 
when the cupola is emptying itself 
and volume of charge in the stack 
is reduced steadily and not main- 
tained by new additions. Obviously 
proportion of total operating time 
occupied by each of these three 
stages will vary considerably in dif- 
ferent cupolas and vitally will affect 
the thermal efficiency. 

One of the’ earliest published 
balance sheets appeared in THE 
FOUNDRY some years ago. Some doubt 
attaches to the accuracy of the va- 
rious temperature measurements in 
this instance, but it is of interest to 


record that only 27.5 per cent of the 


total heat input was found to be 
used in the melting and superheating 
of the iron. Approximately 50 per 
cent of the heat input was lost in the 
form of sensible and latent heat ir 
the outgoing gases. 

Data for an extremely interesting 
thermal balance sheet prepared by 
Piwowarsky and Broglio were obtained 
from the operation of a cupola of 
the following leading dimensions: 


Overall height to charging 


| Senne are eee es 13.1 feet 
Inside diameter ...........ccccc00 35.4 inches 
Outside diameter .................. 62.4 inche 
Thickness of lining (walls) 15 inches 
Thickness of lining (bot- 

BED  ndisiaeceicnvintemanned 18 inches 


Ratio tuyere area to furnace area 
0.20 at beginning, 0.30 at the end 
Blast main diameter................ 14 inches 
The coke used in this experiment 
contained 10.70 per cent ash, and 6.70 
per cent moisture. Complete analysis 


follows: 

Per cent 
nee ee eee ME Se 80.19 
NE oaks nasshac buses raoealtaiadcseiatale iad etl 1.21 
REIT AY SD AERP Weer he eee om 1.30 
SIL edeeicilicliadieeh oad ai ieeai 10.40 
ACLS ARERR aE 6.70 


The coke consumption was 16.6 per 
cent or a ratio of 1:6.25 made up as 
follows: 


Kilo- 
grams’ Pounds 
es eee 750 1650 
Melting coke ............... 2275 5014 
, RS Ee ee ree 3025 6667 
Coke recovered from 
SENN: cadecansuheabtaameabadin 145 319 
Total consumption.... 2880 6347 


ee De ees 16.6 
Coke used in these tests was poor 
and below the average. 


Percentage 


The throat temperatures varied from 
approximately 500 degrees Cent. to 
over 1500 degrees Cent. as indicated 
in the diagram Fig. 80, and the gas 
composition at different levels is in- 
dicated diagrammatically in Fig. 81. 
Composition of escaping gases is not 


given. Calculated temperatures on the 
outside of the furnace shell follow: 
Degrees 
Cent. 
I i 143 
I i 132 
I ON a 130 
TI erica eid cer 75 


Diameters of the melting zone be- 
fore and after the experiment were 
respectively 37.6 and 40 inches, and 
the height 35 inches. 


Tie Founpry—February 1, 1929 











ce 
to 
st. 
tic 
su 
se 
dit 
ste 
cal 
ste 
pw 


TE 




















METAL AND MELTING PROBLEMS 


Metallurgical 





Steel Rails Are Used for 
Cupola Scrap 


Question: I am thinking of add- 
ng 10 per cent steel to my cupola 
nixture and have been advised to 
ise old horseshoes for the purpose. 
Would you favor the use of this ma- 
terial. If not, what kind of steel 
scrap would you recommend. What 
effect has steel on the silicon con- 
tent of the resulting iron. 

Answer: Any variety of plain 
carbon steel may be incorporated in 
the cupola charge. The deciding fac- 
tor usually is the relative availability 
of the scrap and the market price. 
Majority of foundrymen prefer short 
lengths of rail steel, particularly 
where large quantities are used every 
day. One of the reasons for this 
preference is that rail steel runs fair- 
ly high in carbon, 0.80 per cent or 
over and for that reason it melts 
more readily than a low carbon steel, 
for example like horseshoes with a 
carbon content of approximately 0.15 
per cent. A proper presentation of 
the effects of the various elements in 
iron and steel either separate or in 
combination is entirely outside the 
scope of a simple question and answer. 
A course in metallurgy or at least 
earnest perusal of several volumes is 
necessary to understand the subject. 

Briefly, and in direct answer to 
your question, steel is a stronger and 
tougher metal than gray iron. A 
mixture of gray iron and steel pre- 
sents some of the characteristics of 
each. However, owing to the great 
number of variables introduced dur- 
ing the melting process this exchange 
of qualities is not effected on a mathe- 
matical basis. For example, a 50-50 
mixture of gray iron with a carbon 
content of 3.25 per cent and steel 
with a carbon content of 0.25 per 
cent, will show in the casting, not 
the 1.75 per cent carbon anticipated, 
but practically the original 3.25 per 
cent of the cast iron. This is due 
to the fact that iron in the molten 
state absorbs carbon to the satura- 
tion point. In the cupola the coke 
supplies the carbon. Answering your 
second question, the silicon loss is in 
direct proportion to the amount of 
steel used in the mixture. Rail steel 
carries a little silicon and _ softer 
steels carry even less. For practical 
purposes the presence of silicon in 
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Advice on Gray Iron, Malleable and Steel 


the steel is ignored in making a cal- 
culation for a semisteel mixture. For 
example in a 1000-pound charge made 
up of 900 pounds of 2.50 per cent 
silicon gray iron and 100 pounds no 
silicon steel, the theoretical analysis 
of the resulting casting would be 
2.25 per cent silicon. This would be 
right with the exception that as in 
all gray iron melting in the cupola, 
an additional 25 points of silicon is 
lost. Thus the casting made from 
the charge outlined would show a 
silicon content of 2.00 per cent. 


Low Silicon Deepens Chill 


Question—We have been making 
some chilled rollers about 3 inches 
in diameter and 1% inches wide, also 
some chilled gear rollers 5 inches in 
diameter and 10 inches long for use 
on a loom. The chill for the roller 
is 1% inches thick and the chill for 
the gear is 2 inches thick. Although 
we have tried different mixtures we 
have been unable to get the chill to 
penetrate the casting over %& of an 
inch and even then it is not hard. 
It is desired that these castings be 
chilled as hard as it is possible to 
harden them. 

Answer—The trouble is more apt to 
be with the composition of your iron 
than with the thickness of your chill, 
although it might be slightly better 
if the chill for the roller was made 
2 inches thick and the chill for the 
gear was made 2% to 3 inches thick. 
You should lower the silicon content 
of your iron until you secure the re- 
quired depth of chill. 





Rusty Steel Forms Gas 


Question—We are using steel backs 
that are slightly rusty in brakeshoes, 
How can we eliminate the rust from 
these backs so that only a minimum 
amount of gas will be evolved in the 
mold? 

Answer—Only two ways are prac- 
tical for getting rid of the rust on 
the backs used in your brakeshoes. 
These are either to pickle the backs 
in acid or to sandblast them. The 
rust should be removed as gases will 
be formed by iron striking rusty 
steel. The rust is oxidized iron and 
the carbon in the iron unites with the 
oxygen, reducing the iron oxide. 





Aluminum Affects Iron 

Question—What would be the effect 
of metallic aluminum on gray iron 
of the following composition: 


Per cent 


SEE SESS eae se ee 1.0 
PRESSES aren Ae od eae 0.05 
III: | idccinsiabiceceaniiatanbonsbeds 0.1 
I 0.5 
BP MU cicietscsssoanscmsiendanninia 3.5 


Answer—Aluminum added to a 
cast-iron of the composition which 
you give would tend to decrease the 
percentage of combined carbon and 
form included aluminum oxide in the 
metal, according to the percentage of 
aluminum introduced. In adding the 
aluminum to the iron it is advisable 
to submerge it until it becomes dis- 
solved otherwise the greater portion 
of it will burn on the surface of the 
iron instead of combining with the 
iron. It can be held under the molten 
iron by placing it in a graphite cup, 
covered with a steel screen, and at- 
tached to an iron rod. The cup is 
then slowly immersed with the open 
side down. Another method would 
be to tie the aluminum in a screen 
of heavy wire wiring it to a steel 
rod to immerse it. It can be in- 
troduced less satisfactorily by throw- 
ing it on the stream flowing from 
the cupola. 


Wants Data on Chills 


Question—Please let us know a 
good mixture of metal for heavy iron 
chills used for casting chill rolls. We 
are using a high-silicon iron melted in 
the air furnace. The chills do not 
stand heat, but crack on the sur- 
face. 

Answer—It is essential that metal 
for chills for rolls be low in phos- 
phorus which should not exceed 0.1 
per cent. Sulphur also should be 
kept as low as possible. Manganese 
is held between 0.7 and 1.0 per cent 
and silicon between 1.0 and 1.5 per 
cent, depending upon the thickness 
of the section, the lower silicon going 
with the heavier section. In air-fur- 
nace iron the total carbon should be 
about 2.8 per cent. A good mixture 
can be made with approximately 50 


per cent pig iron and 50 per cent 
broken rolls, roll gates and risers. 
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for Many Years 





O GET the best possible re- 
sults in the melting operation 
in a foundry cupola, the 
foundryman should be able to con- 
trol all of the variables. ‘The three 


chief variables are the iron, coke and 
The first two can be regulated 
but heretofore the air has 
easy to control. Further- 
fact that it should be con- 
not been appre- 


air. 
readily, 
not been 
the 
closely 
generally. 


more, 
trolled 
ciated 


has 


the 
fuel 


air entering 
with the 
difficulties, 
and spongy 
Considerable care generally 
to weigh the amount of 
coke charged, but hitherto 
been possible to weigh the 


Proper control of 
union 
many 


and its 
prevent 


burnt, 


cupola 
will 
cluding 


in- 
iron. 
taken 
and 
not 
of 


cold 
is 
iron 
it has 
amount 
air. 


Materials Charged By Weight 


Coke is charged by weight and ap- 
proximately 80 per cent should fulfill 
the purpose for which it used. 
Approximately 8 per cent is lost on 


is 


account of melting inefficiency and 
12 per cent, in the form of ash, is 
blown out the top of the stack or 
combines with other impurities to 


form slag. Iron is charged by weight 
and eventually flows out of the spout, 
for the percentage 
of which depends on the nature of 
Air also should be charged 
volume. Only 23 
is oxygen; 
fulfills the 
introduced, 


except impurities, 
the charge. 
weight not by 
of standard 
mly this portion 
which it is 


by 


per cent air 


therefore, ¢ 


purpose for 


1 the 


works 
The 


any 


an other 77 per cent 


against the melting operation. 
total weight 
heat is more than the combined weight 
fact 
control. 


ct of the 


of air used during 


of coke and iron, which empha 


the importance of air 

In the obj 
foundryman has been to get plenty o 
to make of this, he 


some excess for any 


izes 


many cases, 
and certain 


to 


air, 
plans have 
an 


conditior 


condition, even if it means appre 
ciable of 
This is not a proper procedure because 
an de 
ficiency, since the iron, in addition to 


excess some othe 


excess of air is worse than a 


be burnt or oxidized 


heinge cooled, may 
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hareing Air by W\ 1g 


Weighing Coke and Iron Charges for the Cupola Has Been Practiced 
A Device Now 1s Available for Weighing the Air 


By H. V. Crawford 
























Every melting operation requires 
the application of heat obtained from 
of combining at 
temperature with suffi- 
forming carbon di- 
oxide gas. To obtain the maximum 
benefits from this union in the form 
of heat, the parts to be melted should 
be as close as possible to the point 
where the union takes place. In the 


form carbon, 
proper 


oxygen 


some 
the 


cient and 





Measuring the Air 


ROPER regulation of three 
variables, namely iron, coke 
and air, is the important factor 


economic operation 
This is the first of 
pre- 


the 


of a cupola. 


affecting 


two articles 


sented at the Philadelphia meeting 


from @ paper 


of the American Foundrymen’s 
association, and discusses the va- 
rious factors which should be 
taken into consideration in regu- 
lating the cupola blast. The sec- 
ond section, which describes a 
new automatic blast gate, will 
appear in an early issue. The 
author is connected with the in- 
dustrial relations department of 


the General Electric Co. 











cupola this is the melting zone and its 
of the 
bed establishes 
zone therefore it 
such a height that when 
is admitted, 


therefore utmost 


The coke 


and 


location is 
importance. 
the 
should 
the 
the 
with 
coke 


under 


melting 
be at 
proper amount of 
the 

in 


air 


air will combin 
the 


carbon 


oxygen in 
the 
and form 
the first 
succeeding charges 
of the weight 
the charges of coke 
enough to replenish the bed and main 
the at the 


position, 


incandescent 
just 
The 


be 


carbon 
dioxide 
of 
iron 
the 
should 


iron. 
should 


charge 
of 
as and 


same first, 


be just 


tain melting zone same 
and main- 
combination of car 
oxygen at the melting zone 
by the fact that 
completely to 


Importance of securing 
taining a 
bon and 
iS shown 


proper 


carbon, 


when burned earbon 





dioxide, gives off about 14,500 B.t.u 
per pound, while carbon burned t 
“arbon monoxide gives only 445 
B.t.u. This represents a loss of abou 
10,000 B.t.u., due to imperfect com 
bustion. 

Amount of Air Required 


Theoretically, a pound of pure car 
2.66 pounds of oxyger 
for complete combustion. Therefore, 
to burn a pound of carbon 11.517 
pounds of standard air are required 
This value obtained by dividing 
2.66 by 0.231, the latter 
the amount of oxygen contained in a 


bon requires 


is 


figure being 


pound of air at standard conditions 
One cubic foot of air at 60 degree 
Fahr. and 14.7 pounds _barometri 
pressure, with an average amount of 
moisture, weighs 0.0765 pounds, s 
that this gives 150 cubic feet of ai! 
required to burn one pound of pu: 
carbon. 

Assuming a 10:1 fuel ratio (not 
including the bed, as an amount of 
coke is usually left at the end of th 


heat corresponding to the original bed 
and therefore should not b2 figured 
in the calculations), one ton 
requires 200 pounds of coke for melt 
ing, and, therefore 30,000 feet 
of air is required to melt one ton of 
For a many years this 
the for determining 
of required 
been accepted 
that in a 
ratio 


of iron 


cubic 
great 


iron. 


has been basis 
the 


use 


and its 


generally 


amount air 


has so 
the 


cases 


great number 
neglected 
figured this basis, 
the amount of coke 
be higher. In a 
number are 


basis 
the 
volume is 


as 
of 
the 
even 


is and 
on 
though 0} 
much 
of 
operated with ratios as low as 4 
to 1. 

Coke is pure carbon, so taking 
this into account and figuring that 
good coke has about 88 per cent fixed 


carbon may 


large cases cupolas 


or 0 


not 


carbon, only 88 per cent of the 150 
cubic feet, or 132 cubic feet, is re 
quired to burn_a_ pound of coke 
Therefore, instead of 30,000 eubi 
feet being required per ton of iron 


only 26,400 cubic feet are required. 


This amount is reduced further, due 
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» the fact that even if the proper 
ymbination of oxygen and carbon 
ay have taken place in the melting 
yne and carbon dioxide is formed, 
iis gas in passing through the up- 
layers of coke takes up sone of 
he carbon and therefore the amount 
oxygen required is reduced. 
The amount of carbon taken up by 
1e carbon dioxide may be as high as 
3 of the carbon in every pound of 
ike, so that only 2/3 of the carbon 
ill require 2/3x0.88150 or 88.0 
ibic feet of air. In forming carbon 
onoxide, only one-half of the amount 
ff oxygen is required, so that the 
ther 1/3 of the carbon will require 
ne-half of 150 or 75 cubic feet. 
Therefore, 1/3 0.8875—22. We then 
have for good practice the amount 
of air required to burn each pound 
f coke equaling 88+22 or 110 cubic 
feet per pound of coke, or 110200 
22,000 cubic feet of air required to 
nelt a ton of iron, instead of the 
isual figure of 30,000 cubic feet. 


Total Air Needed 


This figure does not allow anything 
for leakage. With the proper instal- 
ation the leakage should be confined 
to that escaping through the slag 
hole. The pipe should be so installed, 
the cupola properly formed, and the 
proper construction of blast gate 
ised to eliminate any possibility of 
air leaking. It is impossible to fig- 
ire correctly the leakage through the 
slag hole, as this varies during the 
heat. Also, this does not allow any- 
thing for air traveling up the sides 
f the cupola, but this will be almost 
egligible if the tuyeres are of the 
roper height to give the proper 
elocity to the air so that it will 
ravel further into the center. 
margin should be 
iguring, therefore, approximately 120 
ibic feet of standard air per pound 
f coke, or 24,000 cubic feet of air 
er ton of iron, has been found by 


Some allowed. 


st to give a sufficient margin. 

This has been the basis of recom- 
endations on certain types of blow- 
rs for 
roved by actual practice to be a good 
asis from which to work in figuring 


years and it has_ been 


he volume of air required under nor- 
nal conditions of 60 degrees Fahr. 
nd 14.7 pounds per square inch bar- 
meter. 

Blowers are rated in terms of cubic 
feet of air per minute at 60 degrees 
Fahr. and 14.7 barometer, and on 
he basis of approximately 120 cubic 
eet required for each pound of coke 
he following formula can be_ used. 

120 2000 T 

—__—— the cubic feet per 
60“ R 
linute required. 
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This makes it possible to select the 
proper size blower. In this formula 
T equals the tons of iron per hour, 
R equals the ratio of iro1 to coke 
not including the bed. This formula 
4000 T 
will reduce to which is very 
R 
simple and easy to remember. 

In arriving at a value of R, the 
ratio of iron to coke, it is found that 
in a large number of cases this is 
figured on the basis of the total 
amount of iron charged divided by 
the total amount of coke charged in- 
cluding the bed, and in other cases 
the total iron divided by the amount 


ing volume between minimum ani 
maximum requirements and maintain 
the weight of air constant should be 
used. 

The variation in 


weight fo 


volume t> rive 


constant varying atmos 


pheric conditions is shown by the 
chart presented in Fig. 1. 

For example, in summer with the 
temperature at 100 Fahr. 
and atmospheric pressure at 14.7, the 


degrees 


volume figured at 60 degrees Fahr. 
and 14.7 will expand in the ratio of 
4604-100 
the absolute temperature, o1 
160-460 


1.075. Therefore, to get the orig- 





8 


Barometer 


Required _ 
S 


Per cent Volume 
iS 


& 


a! .e) 20 40, 60 





' ! h 
u5 120 130 1440 147 Barometric Pressure 


Example for Cupola Biowin 

Iron to Coke Ratio &to!l (Less ) 
120 CFM Per ib. of Coke Burned 
at 60°F and 14.7 Barometer. 
Cap. _Cubic Feet Per Minute __ 
Tons} O°F. | GO°F.| 100°F.| 100°F 
Per Hr} 14.7 Bar| 14.7Bar}147 Bar }12.5 Bar 
443[ 500] 537| 630 
885 | 1000 1080 
1330] 1500 1615 
2215] 2500 | 2700 
2660 | 3000 | 3230 
3100] 3500| 3770] 44 
3980| 4500 | 4850 
4420] 5000 | 5380 
5300/ 6000 | 6460 
6200; 7000 | 7550 
7950 | 9000 | 9700 
21 | 9300/10500 | 11300 
24 110600 | 12000 12900 | 1! 
27 [12000 [13500 | 14500 | 


100 Temp DegF. 










































































FIG. 1—VOLUME OF AIR REQUIRED AT VARIOUS TEMPERATURES AND BAROMETRIC 
PRESSURES FOR A CONSTANT WEIGHT OF OXYGEN UNDER STANDARD CON- 


DITIONS OF 60 DEGREES 


of coke exclusive of the bed. The 
latter method is more nearly correct, 
as the amount of coke left unburned 
is approximately equal to the amount 
of the original coke bed less the 
amount burnt in melting the last 
charge of iron. 

Previous calculations have been 
based on the weight of air at stand- 
ard conditions of 14.7 and 60 degrees 
Fahr., but conditions are not always 
standard, as the air temperature will 
vary from below zero to 100 degrees 
Fahr. in certain localities. The ba- 
rometer also will vary and in some 
locations, on account of the altitude, 
will be low. The weight of a certain 
volume of air will change with the 
temperature and barometer and there- 
fore blowers should be operated to 
give, not constant volume, but con 
stant weight. 

Using the previous calculations a: 
a basis and figuring that the weight 
of a cubic foot of air varies directly 
with the barometric pressure and in- 
versely with the absolute tempera- 
ture, the volume required at various 
temperatures and barometric pres- 
sures can be determined. A_ blower 
that can be operated to give a vary- 


FAHR, AND 14.7 BAROMETER 


figured, the 
should be 


inal weight of oxygen 
volume of air increased 
7.5 per cent. Otherwise, if constant 
volume is maintained, there will not 
be enough oxygen for proper com- 


bustion. In winter, or at zero de- 


} 
grees, the volume figured at 60 de- 


grees will contract in the ratio 
160 
— O.R85. 
520 


original 


Therefore, 


weight of oxygen 
the volume of air should be 
11.5 per cent. 
Figuring, on the 
feet, or 24,000 cubic 
iron at 60 degrees, at 
ume should be 0.885 120 
feet, or 21,200 cubic feet 
iron. At 100 degrees, 
should be 1.075 120, 
feet per pound of 
25,800 cubic feet 
This means an increase 
degrees to 100 degrees or 
in the volume. 
The previous 
take into account the 
barometer which at sea-level will be 


paragraph 


variation in 


a maximum of 7 per cent, or from 


15.2 to 14.2 pounds (31 to 29 inches) 
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The maximum variation in volume 
therefore will be from zero degrees 
at 15.2 barometer to 100 degrees at 
14.2 barometer. The 106 cubic feet 
previously figured at zero degrees 
therefore will be reduced in the ratio 
14.7 
of ——, or to 102.5 cubic feet (20,500 
15.2 
cubic feet per ton of iron) and the 
129 cubic feet at 100 degrees will be 
14.7 





increased in the ratio of , or to 
14.2 

133.5 eubic feet. This means, there- 

fore, an extreme variation in volume 


from 102.5 to 133.5 or 30 per cent. 
Effect of Humidity 


Under ordinary circumstances, the 
air handled by a cupola blower will 
carry a small amount of water vapor. 
If this humidity of the atmosphere 
changes, there will be a change in the 
density of the air which will involve 
a change in the per cent of oxygen 
constant. Due to this effect, there 
will be an error at one extreme 
when no water vapor is present, of 
0.3 of 1 per cent and at the other 
extreme on a hot, humid day, of 1.5 
per cent. This gives a range be- 
tween no humidity and maximum 
humidity of nearly 2 per cent. 

In the previous 
minimum requirement in volume has 
been figured at 0 degrees and 15.2 
barometer pressure as 102.5 cubic 
feet per pound of coke, or 20,500 cubic 
feet per ton of iron. Taking into ac- 
count humidity for the minimum vol- 
ume, this would be at the extreme 
where no water vapor is present, and 
the 0.3 of 1 per cent would have no 
appreciable effect on these values. 

These figures show that a serious 
error is made when the air required 
is figured on the old basis of 150 
cubic feet of air per pound of coke, 
or 30,000 cubic feet per ton of iron 
for all conditions of the intake air. 
At the minimum condition of 0 de- 
grees, 15.2 barometer, and no humid- 
ity, the excess air or oxygen will be 
the difference between 30,000 and 
20,500 cubic feet, or 46.5 per cent. 

If we had some perfect means of 
supplying a cupola with a constant 
volume of air, and if this volume 
were exactly correct at one extreme, 
it would be seriously in error at the 
other extreme. 

For perfect combustion a definite 
weight of oxygen should combine 
with a definite weight of carbon in 
the coke to give carbon dioxide gas 
in the melting zone. If too much 
oxygen is supplied free oxygen will 
exist and combine with the iron in 
the melting zone and the result is 


paragraphs, the 
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oxidized or burnt iron. Also the 
excess oxygen carries more nitrogen 
and this increases the cooling action 
so that the iron is not only burnt, 
but is cold. Twenty-three per cent of 
air is oxygen, which is the agent 
promoting combustion, and the other 
77 per cent is largely nitrogen and 
inert gas which is heated to the 
maximum temperature in the cupola 
and then discharges into the atmos- 
phere having done but little work. 
As it passes through the successive 
layers of iron and coke it gives up 
some heat but it travels at such a 
high velocity it has only time to give 
up a small percentage of this heat. 

Insufficient oxygen means that the 
oxygen is all consumed in combining 
with the coke in the lower part of 
the layer of coke just at the melting 
zone. Carbon dioxide is formed but 
of an insufficient amount and also it 
encounters the incandescent coke in 
the upper part of the layer of coke 
just under the melting iron and is 
converted into carbon monoxide gas. 
This occurs in the regions just where 
the highest temperature to be secured 
by forming carbon dioxide is required. 
The result is cold iron and slow melt- 
ing with the possibility of bridges. 


Book Review 


Practical Industrial Furnace De- 
sign, by M. H. Mawhinney, cloth, 318 
pages, 6 x 9 inches, published by 
John Wiley & Sons Inc., New York, 
and supplied by THE FouNDRY, Cleve- 
land, for $4, and in London by the 
Penton Publishing Co. Ltd., 416-17 
Caxton House, Westminster, for 20s. 

Rapid strides in the science of 
metallurgy to produce steels for the 
infinite variety of modern  require- 
ments have demanded a large outlay 
in furnace equipment for annealing, 
heat treatment, forging, etc. Rela- 
tively little was known about the 
theory of furnace equipment required, 
but demand for service and efficiency 
of operation have changed this. Even 
now a great deal is yet to be done 
before all data can be specified with 
precision. Some work has been done 
on the theoretical phases of the prob- 
lem which is extremely valuable, but 
in this book the author only refers 
to such theory as is necessary and 
enters into a discussion of practical 
methods for the solution of problems 
and difficulties met in the selection, 
design and operation of industrial 
heating furnaces, as_ distinguished 
from melting furnaces. The first 
chapter is devoted to a_ historical 
review and the second to selection of 
fuels. Chapters III and IV deal with 
the application of heat and furnace 
capacity, and methods of material 





handling. Fuel consumption and heat 
saving, and refractory design and 
construction are discussed in chapters 


V and VI. Chapters VII, VIII and 
IX deal with design of metal parts 
and auxiliaries, temperature meas- 
urement and furnace control, and with 
practical problems in furnace design. 


Sales Companies Formed 


The Milburn Sales Corp., and the 
Milburn Paint Spray Corp. were in- 
corporated Dec. 31, 1928 under the 
laws of the state of Maryland to 
carry on the sale of the products 
manufactured by the Alexander Mil- 
burn Co., Baltimore. The Mil- 
burn Sales Corp. will handle all 
equipment made by the Alexander 
Milburn Co. with the exception of 
paint spray equipment and air guns 
for greasing purposes. The sale of 
the latter articles will be handled 
exclusively by the Milburn Paint 
Spray Corp. The officers of the Mil- 
burn Sales Corp. are Alexander F. 
Jenkins, president and_ treasurer, 
Edward P. Boyer, vice president, 
Louis J. Herzog, secretary. The di- 
rectors are the aforementioned officers 
and J. Kemp Bartlett, R. Jenkins, 
M. Wunder and Clarence H. Hildreth. 
The officers of the Milburn Paint 
Spray Corp. are the same as for 
the Milburn Sales Corp. except that 
Robert M. Zimmerman is_ secretary 
of the latter company. 





Institute Expands 


The Gray Iron institute, Terminal] 
Tower building, Cleveland, has_in- 
creased its office space. The follow- 
ing committees are being formed and 
some of the committees have already 
begun work: Committees on research, 
cost, trade practice, statistics, and 
finance and budget. The following 
foundries recently have become affili- 
ated with the _ institute: Liberty 
Foundry Co., Plant No. 1, 7600 Vul- 
can street, St. Louis; Brown Clutch 
Co., Sandusky, O.; The Dayton Cast- 
ing Co., Dayton, O.; Jeffery-Quest 
Foundry Co., Minneapolis; Longview 
Iron Works, Longview, Tex.; East 
Akron Casting Co., 79 Kelly avenue, 
Akron, O.; Bullard Machine Tool Co., 
Bridgeport, Conn.; Penn Foundry & 
Mfg. Co., Reading, Pa.; Blackhawk 
Foundry & Machine Co., Davenport, 
Iowa; Zenith Foundry Co., West Al- 
lis, Wis.; and Miami Foundry Co., 
Miamisburg, O. 

Urban W. Frink, 155 Massachusetts 
avenue, Boston, has established him- 
self as an agent for foundry supplies, 
new and used foundry equipment 
and sundries. 
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“TEMPERATURES 


Affect Aluminum Alloys 


NCREASING use of cast alumi- 

num alloys in structures or ma- 

chines designed to function at ele- 
vated temperatures has demanded a 
better knowledge of the mechanical 
properties of the alloys throughout the 
temperature ranges obtaining. This 
need has been appreciated by many 
other investigators, as shown by the 
results appearing in the _ technical 
literature, but a careful review of 
such data emphasizes the fact that in 
most cases the materials tested were 


noncommercial in this country, the 
methods used were open to serious 
criticism, or both. This conclusion 


seems tobe in accordance with the 
findings of the joint committee of the 
American Society of Mechanical Engi- 
neers and the American Society for 
Testing Materials, as shown by their 
symposium, Proceedings, A. S. T. M., 
part II, vol. 24, and more recent re- 
port, Proceedings, A. S. T. M., part 
I, vol. 27. With all due respect to 
the valuable work done and planned by 
this committee, the authors are giving 
the results of their investigational 
work, qualifying it extensively by de- 
scribing in careful detail the methods 
and apparatus used in testing and the 
treatment accorded the data obtained. 

The work described had as its pur- 
pose the definition of the tensile prop- 
erties of the more common casting 
alloys of aluminum throughout the 
elevated temperature ranges where 
they could be used satisfactorily. Data 


By R. L. Templin and C. Braglio 





are given for ten different casting 
alloys, pure aluminum, and for dif- 
ferent heat treatments in the case of 





Presents Data 


T HIS article 
a 


paper 


is abstracted from 
the 
spring meeting of the American 
Society of Mechanical Engineers 
held at New York, and presents 
the results of an investigation of 
the effect of short time high tem- 
different 
alyminum casting alloys and pure 
aluminum. The 
sand cast and 
more common commercial casting 
alloys of aluminum. The authors 
are chief engineers of tests and 
testing engineer respectively of 
the Co. of America, 


presented at 


pevature tests of ten 


cast specimens 


were include the 


Aluminum 














some of the alloys. In general, the 
tensile properties have been given 
throughout the temperature range 75- 
800 degrees Fahr. In nearly all cases 
tests have been made at still higher 
temperatures, but the range just in- 
dicated covers the temperatures of in- 
terest to the designing engineer since 
the structural use of the alloys at 
temperatures above 800 degrees Fahr. 
is not recommended. 

The tests made were all of the 


So- 








called short-time 
specimen 


which the 
soon after tem- 
have reached a 
Such a type of 


type in 
is pulled 
perature conditions 
practical equilibrium. 
high-temperature test has limitations, 
but gives a reasonable basis for com- 
paring different alloys and materially 


assists in a better selection of mate- 
rial for use at the higher tempera- 
tures. 


Before this work was done, much 
time and effort were spent in devel- 
oping suitable apparatus for use in 
making the tests. Particulars of the 
furnace used, together with a brief 
description of its development and 
final calibration, are given by Kirt- 
land Marsh, Transactions, A. S. M. E., 
1928, who was responsible for many 


of the details of the final design, as 
well as for the electrical control panel. 
The tests were all made with a 1,000- 
10,000-lb. capacity Olsen wire testing 
machine, using the smaller capacity 
range whenever possible. 

Specimens used were sand cast to 
the dimensions conforming to the 
American Society for Testing Mate- 
rials standard specimen for sand-cast 
metals. It should be noted that no 
machining was done on the reduced 
portion or gage section of the speci- 
mens other than to file off occasional 
projections at the parting line of the 
mold. From 30 to 40 specimens were 
cast from the same lot of metal under 
carefully controlled conditions of melt- 
ing, temperature, and casting so as to 
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FIG. 1—TEST DATA OF ALLOY NO. 109 AS CAST. FIG. 2—AVERAGE VALUES 








TESTED AT VARIOUS TEMPERATURES 


OF MODULUS OF ELASTICITY FOR 







ALL MATERIALS 















produce as uniform a set of specimens 
as possible for each alloy tested. In 


some instances such procedure gave tion 
mechanical properties at room tem- 

perature that were slightly higher’ given in 
than the commercial averages; in In 


others they were slightly lower, but ing, the 


in no case was the deviation serious. 
Before making the tests at the higher 


specimens 


tion was 


temperatures each lot of 


was carefully analyzed to make sure 


indicated 


II. 


measured, 


specimen for 


inch, were placed on it. 


that their chemical composition close- 
ly approximated the nominal composi- 
the alloy. 
analyses of the specimens tested are 
Table 
preparing a 
identification 


The 


test- 


numbers were 


stenciled on the ends, the reduced sec- 
and 
2-inch gage marks, staggered about %4 


two sets of 


The specimen 


was screwed into the top extension 
holder and the holder held in a bench 
while the beads of the top and 


bottom thermocouples were clamped on 


vise 


the shoulders of -the test specimen. 
Small pieces of asbestos paper were 
inserted between the thermocouple 
beads and the clamps to prevent 
radiation effects from the furnace 
walls. 

The approximate time required to 
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HEAT 


TREATED AND AGED. FIG. 8 


ALLOY NO 196 HEAT TREATED AND AGED 
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heat the specimen to the desired tem- 

perature was about two hours. Oc- Table II 

casionally it was necessary to make ae ? 2 

a slight adjustment of the rheostats Composition of Aluminum Alloys Used 
so as to get the final testing tempera- Al 
ture. The specimen was kept at the a oe a on A! = Coa Ms in & we So 
required temperature for about thirty No. 43, as cast . 5.07 0.55 0.22 0.05 94.11 
minutes and then stressed to failure, _ 7 ae er hy aa 4 e7 .. 
the speed of the testing-machine pull- _ $73 = i ca = ret ei or 
ing head being 0.107 in. per min. No. 122, as cast 0.18 1.12 10.29 0.01 0.22 ann 88.18 
After the maximum load on the speci- ee, Sea beet treed oso 00 400 Pry ene O46 
men was obtained and the specimen | No 13 88 east sisi O38 O47 388 Oe mm 133 A ae 
broken, it was removed from the fur- No. 121, as cast 0.25 0.40 12.33 0.95 86.07 
nace and the elongation and reduction 

of area measured. 

For obtaining proportional-limit, with the special temperature-tensile remaining constant at that point for 
yield-point, and modulus values the extensometer attached to it. Upon thirty minutes, stress-strain data were 
specimen was placed in the furnace reaching the proper temperature and obtained by applying uniform incre- 

ments of load and measuring the de- 
Table I formation by means of the special 
extensometer. 

Properties of Cast Aluminum and Aluminum Alloys colnasdiagerenmyslierdaroge tra teare, 

a temperature were made in triplicate, 

at Different Temperatures and the results of each test at a given 

ow re -_ aa ae ta oy —_ = temperature did not vary from the 

. TS., th. per sq. in 7350 6300 «4800 3 2500 1650 1050 600 average of the three tests by more 

Pure aluminum ) e Blene ie 2 tee or wo 6? 71S BO 9.0 977 135.0 than +4 per cent. This is evidence of 

as cast Red. of area 55.8 »Oo Ff 67.0 73.7 89.8 77.6 98.4 , , . : 

A gh modulus X 10-*. 10.0 8.00 7.00 6.75 6.56 uniformity both in the making of the 

$54-4-4-4- a ee tom ee oe Se CCC specimens as well as in the test con- 

No. 43 as cast 4 % Elong. in 2 in So 28 Be Be Se Se SS CUR ditions. The temperatures recorded 

( Youns dul 0 100 9 8.35 6.44 00 3.62 2.04 1.00 as being those at which the specimens 

: ES pe i reed oe ‘one "sem — 2 oo pon were tested, are those obtained from 

ge * — al wig phd, ‘oo. BS Be et os ms lO the thermocouples clamped on the 

( Yo Ie ee ae ee See specimen, measured with the indicat 

i F _—— ptt pin oo ‘5730 4730 750 FE : ing galvanometer. The recording in- 

a ery + i 3 " 1 os 2s 8 we «(8k strument was used as a check on the 

— sgl ss wel ; "s : Se aren ee es sat sh furnace conditions, for control pur- 

" sit | \ ’ ~— _ —_ - . Rwy ty Se poses, and as a log of the time in 

fe) ee ee $09 288 33.2 79.6, volved in making the tests. 

" dias as nen: i ceene. ones = : The tensile-strength, yield-point, re- 

\\ ' yet oe ee ee eee 2 duction-of-area, and elongation values 

io ag oo fa sa] os fn tm Se obtained in the case of each set of 

1 , $400 27500 WO iT? 12000 3=« 8000 750 specimens tested were plotted as ordi- 

No 1 \y ? : — =e a & "a t¢mne Fs nates against temperature in degrees 

Bp 4 Ca + ee ; — Sa aie ee Fahr. as abscissas. \ typical set 

(rs 26300 25300 2 500 212 a0 of such data for alloy No 109 is shown 

No. 122 a 050 0.50 1 7.50 257 j in Fig. 1. The stress-strain curves 

( Youns Oo 9.10 65 400 250 1 obtained at the various temperatures 

{ 23 7 68 ‘ 22100 14 7 for this same alloy are shown in Fig 

\4 12! ( 0.5 2 38 o 9, and are representative of similar 

( yo ! 10.00 Sot 6.67 1.8 data obtained from the tests of the 

ey S730 34 < : other alloys. The yield-point values 

i 7 : : ‘ , i ; ; ' a2 indicated on the curves correspond to 

Vo , . oor b .6¢ . the stresses at which the curves have 

Ss \yP im) 00 1! 14 12250 TON) 2750 departed from the initial modulus line 

: j Red of f 8 88 ‘ oes 630 er es (Gl ( produced by an amount equal to 0.1 

: , ie nd : . per cent. This value is slightly less 

05 heat | )¥r 40 . than that recommended by Templin 

aes (uk 33 i + 13 in a paper before the American So 

' <r ciety for Testing Materials, Proceed 

)ya ~~ “ - ings A. S. T. M., part II, Vol. 27, 

; hem. — S ee os S688 p 235. It was considered that the 

! 7 3408 - ann - use of such an empirical scheme for 

se ena \\ ’ , ; 2 00 7 ; . 4 determining this property might an 

gi i 26 8133 Ste? ta aa te Te swer for comparative purposes in the 

(Ts per 24100 23600 2340 16700 11000 ¢ present investigation. Similar stress- 

ae. a 62 — 4 wo strain curves were determined for all 

Young's mod <1 *s 1000 9 833 6.80 0) ” 143 of the other lots of specimens tested, 

cae SS See ae Se ane. Si but on account of space limitations 
ane See ane at SSD < nS cag. Sate they have not been included here. 
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It was found from the tests that the 
values of the modulus of elasticity ob- 
tained were appreciably affected by 
temperature as well as by the pre- 
cision of the extensometer and the 
temperature-measuring apparatus used. 
With this in mind and after a care- 
ful review of the modulus values ob- 
tained from all the tests, it seemed 
advisable to average the values for 
all the materials at each temperature 
giving the resulting curve shown in 
Fig. 2. Reference to this curve shows 
that these average values approximate 


and contains those alloys that do not 
follow the general trend of the pre- 
vious groups in their behavior at the 
various temperatures. Results are 
also shown for the alloys of this group 
after further artificial aging, where- 
upon the characteristics peculiar to 
this group as shown in the prelimin- 
ary tests are largely eliminated. 

In general, the first group of alloys, 
including the pure aluminum, shows an 
appreciable effect of temperature on 
their mechanical properties beginning 
at or near room temperature. The 
































FIG. 9—STRESS-STRAIN CURVES FOR ALLOY NO. 109 AS CAST AT VARIOUS 
TEMPERATURES 


closely a straight line which is de- 
fined by the formula: 
ra 
E = 11,200,000 <1 — ——\ 
/ 890 | 
in which E — Young’s modulus of 
elasticity in lb. per sq. in., 
and 
T temperature in degrees 
Fahr. throughout the 
range 0-890 degrees Fahr. 
From a comparison of the tensile- 
strength and yield-point curves shown 
for the various alloys tested, it is 
clearly seen that these properties 
decrease with increasing temperature. 
Certain characteristics of the test re- 
sults obtained from these alloys per- 
mit them to be divided into three 
groups. The first group consists of 
No. 7A or pure aluminum, and Nos. 
106, 47, and 43 alloys, all of which 
are low in copper. The second group 
consists of Nos. 122, 109, and 142 both 
in the as cast and heat treated condi- 
tions, and No. 121; this group con- 
taining the alloys which are appar- 
ently best suited for use at the higher 
temperatures and which have a higher 
copper content. The third group con- 
sists of Nos. 195, 196, and 112 alloys, 


120 


second group of alloys does not show 
such appreciable effects until temper- 
atures in the neighborhood of 400 to 
500 degrees Fahr. are reached, after 
which the temperature effects are 
rather pronounced. 


The third group of alloys includes 
essentially those which are susceptible 
to artificial aging or secondary heat 
treatment, and when the tests of such 
alloys are made at or near tempera- 
tures corresponding to their aging 
temperatures, marked differences are 
observed in the test results obtained. 
This is very clearly shown in Figs. 3, 
4 and 5. However, the “kinks” in the 
tensile-strength and yield-point curves 
for these alloys are almost eliminated 
by artificial aging of the specimens, 
at suitable temperatures, subsequent 
to the initial heat treatment, as shown 
in Figs. 6, 7 and 8. Specific considera- 
tion has been given to these apparent 
irregularities in the temperature-ten- 
sile curve because they have been ob- 
served in similar data reported by 
other investigators, unaccompanied by 
adequate, if any, explanation. The 
present data would appear to empha- 
size the necessity for further tests of 
metals that show similar characteris- 


tics when tested at elevated tempera- 
tures. 


In applying the results obtained from 
the tests just discussed to commercial 
product of the same nominal composi- 
tion, a procedure was followed that 
appears to be somewhat different from 
any hitherto indicated by other inves- 
tigators. From the results of many 
routine tests—in some cases thousands 
—obtained from the control labora- 
tories of our casting plants, average 
values for the tensile properties of a 
given alloy were obtained. These 
values were accepted as representative 
of the various alloys, and are indicated 
in Table I as being the properties at 
75 degrees Fahr. 


Plots the Curves 


Tensile properties obtained from the 
results of the investigational work 
on the representative lots of speci- 
mens for each alloy were replotted in 
the form of ratio curves to show the 
ratio of the property at a given high 
temperature to that of the same prop- 
erty at room temperature, expressing 
the result as a percentage value. For 
example, the tensile strength of a 
given alloy as determined from the 
experimental tests at 500 degrees 
Fahr. may have been found to be 80 
per cent of the tensile-strength value 
for similar specimens from the same 
lot tested at room temperature. To 
obtain a satisfactory value for tensile 
strength for the commercial run of 
material of this same alloy, at 500 
degrees Fahr., the average tensile 
strength obtained from routine com- 
mercial tests has been multiplied by 
0.80 to obtain the desired value. This 
procedure has been followed in the 
case of each material tested, for the 
various temperatures indicated, and 
the results are given in Table I. 
Furthermore, the values indicated in 
Table I are those recommended for 
consideration in determining the suit- 
ability of the various alloys for use 
at temperatures ranging from 75 to 
800 degrees Fahr. 

In using the data given in Table I. 
it must be remembered that these 
values were obtained by the short-time 
method and therefore may not be in 
strict accordance with similar mechan- 
ical-property values that would be 
found when using a_ greater time 
factor during testing. In selecting 
actual design values for the different 
alloys considerable engineering judg- 
ment in choosing proper safety fac- 
tors is necessary when using mechan- 
ical-property values obtained from 
the short-time tests. The values in- 
dicated, however, would appear to fur- 
nish a reasonable basis for comparing 
the various alloys investigated. 
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How and Why in Brass Founding 









More About Hard Copper 


We have been informed that the 
secret of hardening copper was lost 
during a war with Spain and another 
nation 100 years ago or more. Is this 
statement correct? What would be the 
value to present day manufacturers if 
the discovery was made? What indus- 
tries would be benefited by such a 
discovery? Has there been much re- 
search work done to discover this 
hardening method? We would appre- 


ciate this information to be in a 
position to discuss the subject in- 
telligently. 


We are not in a position to defi- 
nitely answer the question about the 
secret being lost over 100 years ago 
during a war between nations. We 
never heard this story before and 
find it difficult to believe. We can 
see no reason for the loss of any 
metallurgical secret during wars so 
comparatively recent as 100 years 
ago. Usually the story about the 
lost secret of hardening copper, places 
the date in prehistoric times, so long 
ago, the tale becomes a legend hard 
to contradict. 


A practical method of hardening 
copper without affecting its property 
of conducting electricity would be 
useful in the electrical industry, but 
it is extremely doubtful if there would 
be any rich reward for any person. 
One discovering the secret, possibly 
might build up a nice business in 
making hard copper castings, and 
hold the trade as long as he could 
keep the secret, which would not be 
long in these days. At present cop- 
per is hardened for many purposes 
by simply hammering, rolling or 
otherwise working it. This method 
seems to be quite satisfactory. Use- 
fulness of hardened copper in other 
directions would be quite limited. 
Copper has many valuable proper- 
ties most of which are realized in 
its alloys, but the outstanding prop- 
erty is that of electrical conductivity. 
It possesses this property in higher 
degree than any other metal known, 
not excepting silver. It quickly loses 
this property by alloying with other 
metals. Even small amounts of im- 
purities destroy this valuable prop- 
erty. Any hardening process applied 


to copper would only be of value pro- 
it had no effect on this one 


vided 
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By Charles Vickers 


property of copper that cannot be 


imitated. If copper could be hard- 
ened and cast in that condition, and 
still retain the electrical conductivity 
of pure copper, the castings would 
possess an advantage over all other 
forms of cast copper used in the 
electrical industry. With that ad- 
vantage, the product could be sold at 
a slight premium, and that is all 
that could be expected. 


Copper is a soft metal. Its alloys 
with other metals easily beat it in 
tensile strength and elongation. By 
alloying we can harden copper to 
360 brinell, using the 3000 kilogram 
weight, at which point its tensile 
strength is 100,000 pounds per square 
inch and over. No method of hard- 
ening copper could ever approach this, 
therefore, why try to harden it! 
In our opinion, there is absolutely 
no field for hardened copper outside 
the electrical business, and at that 
it would be a question of price per 
pound in castings. 


For these reasons metallurgists do 
not waste their time with the so- 
ealled secret of hardening copper. 
Persons knowing nothing of metal- 
Jurgy busy themselves with this 
chimera, and heartbreaking losses, 
have followed the activities of these 
enthusiasts. There has been much 
research by ignorant people, that is 
ignorant of this particular industry. 
Every once in a while when there 
is a dearth of news for the daily 
papers, some one flashes into the 
limelight as the discoverer of the 
“lost art of hardening copper.” They 
have “sold the secret” for millions of 
dollars. All of which is merely a 
summer day’s tale. It has never 
been done and never will be. 


Thin Wire Is Dangerous 


Can we get satisfactory metal by 
using copper wire to the extent of 
100 per cent of the copper used in 
making the alloy: copper 90 per 
cent; tin 10 per cent. Will our miz- 
ture be as good, or nearly as good 
as though we used virgin copper, or 
copper from the smelter? 

We do not know because there are 
too many things we do not know in 
the situation. We do not know the 
size or condition of the copper wire. 
Heavy or thick copper wire is less 


difficult to melt than the thin vari- 


eties, and difficulty in melting in- 
creases with diminishing size. The 
thinnest or hair wire burns up in- 


stantly when struck by a hot flame. 
This term burning up means that 
the metal has been wholly converted 
into its oxides. That it has disap- 
peared as a metal. This, of course, 
is an extreme case when it wholly 
disappears as metal. In melting 90 
pounds of wire of ordinary hair pin 
thickness in a_ loosely-balled state 
such as would be obtained by pound- 
ing it into a mortar there will be 
heavy loss frcm oxidation in nine 
cases out of ten. The metal when 
molten will carry on its surface a 
considerable amount of pasty copper 
which can be skimmed off. Metal in 
this condition is absolutely worthless 
for making bronze. It cannot be 
deoxidized and restored in a crucible 
or other brass melting furnace and 
afterward make good bronze. If 
the copper wire when melted gives 


such a result, it will be advisable 
not to use 90 per cent. Start the 
melt with enough ingot or other 


copper of heavy section to form a 
bath. Get this hot under charcoal, 
then immerse in it as much wire 
as will just dissolve. Get this hot 
again, then add more wire and so 
on until all the copper is melted, 
then get it hot enough for the tin 
addition. 


However if the copper wire is of 
heavy section and clean of insula- 
tion and oxide, and a deepener is 
used in crucible melting, there will 
be no difficulty in melting it and 
getting good bronze. It will require 
more attention than ingots, because 
as quickly as the wire gets hot and 
soft, simple, common sense will dic- 
tate that it should be punched down 
and compacted so it cannot be so 
easily oxidized. If phosphorus is 
preferred as a deoxidizer, add it to 
the first metal liquefied before further 
additions of cold metal are made. 
When the furnaces are fired with oil 
or gas and are rapid melters, charge 
no more wire at one time than will 
be completely enclosed by the crucible. 
Feeding wire into crucibles is a 
disagreeable job in the summer time 
even with solid fuel fires. The re- 
sulting metal will not be nearly as 
good as from ingot copper. 










Bill Is Confronted 


with a 


rozen Tap Hole 


By Pat Dwyer 















half hour and “Depends on circumstances. Som: 

as you can_ times 

see for your- “What have circumstances to do 

self I have not with it? They are all alike ain't 

set down any- they? F’instance you show me a 
HEN Bill came in the other thing but the address, the date and pattern that goes in a 4 x 4-foot 
night he found me perched the salutation.” flask and I can tell you the approxi 






on two chairs with a _ type- “Half an hour!” Bill exclaimed in mate molding time on the job. If 
down you have to write enough tripe t 





writer reposing gracefully on my mock consternation. “Slow ’er 
knees. I had started some time be- kid. Slow ’er down. The first thing fill three pages, can’t you tell m« 
fore to write a letter, but owing to you know you will have 
interruptions of one kind and an- dripping out of the bearings and 
other I had not made much progress. burning large painful holes in your to what depths of dumbness the hu- 
The sound of a wild north wind legs. While we are on the subject man mind can descend when it slips 
whistling on the outside and the of writing I wish you would satisfy from its own familiar paths. Your 
swish of snow against the windows my curiosity on just one point.” reference to tripe is scarcely in good 






9? 


the babbitt how long it takes you to do it? 
“Your comparison,” I said, “shows 












turned my thoughts enviously to the “Only one?” I inquired. “Why this taste. Apparently you have forgotten 
mnNpAe «6s 1a _ — _ y Y. ’ . a - > $ 7a ra s$ ye > ; c 1 
peace and quietness enjoyed by het sudden modesty? Usually you can the time we were stranded in § outl 







Chicago and you filled yourself 
“Old stuff,” Bill said. “Old stuff 
Forget it. If I remember correctly 
you were not hidden behind the doo 
on that occasion—or on any othe 
similar occasion when stern necessity 
sharpened our wits, and noses, on a 
foraging patrol. However, that’s 





mits and—er—people of that’ kind ask more questions in five minutes 






who _ live in huts and caves in than a strong man, nay, two strong 
the mountain side and all that sort jon eeuld enouet te o weck. Blew 
of thing. What could be sweeter than ahead me hearty, only re-mem-bah I 
to creep into a well warmed, well joserve to myself the inalienable 
lighted den about the first of No- right to tell you the truth—and as 
vember and hibernate there until the jis), of the truth as I may see fit.” 
buds began to show in the spring and 












; : ie “Half the truth is all I expect,” 
the trumpeting wild geese in V-for- .. ‘ “ 

tion sailed high overhead on their Bill replied. However, half the 
ma saile y rhe: > : ‘ 

" truth is better than a rolling stone 
or a bite from the dog in the manger. 
What I want to know is, how long 
does it take you to write one of those 






neither here nor there as the ap 
prentice said when he tried to pou 
metal down two runners and found 
that both were dummies. I am not 
going to pine away to a shadow if 








way to the Arctic circle? 

Under those conditions, I feel rea- 
sonably sure I could write some nice 
friendly chatty letters. The only ob- 
jection to the idea is that all these 
cheery little retreats are located in 
such dashed outlandish and _ inacces- 
sible places that mail cannot be either 
collected or delivered. On mature 
forced to the “Depends on what?” a shot in the dark?” 

“It is about as «a 








: : you never answer my question, but 
articles, or stories or essays, or what- I 
ever they are, that appear in THE 
FOUNDRY every now and then.” 







certainly hate this quibbling and 
beating about the bush. My own 
private opinion is that you dawdle 

“Well,” I hedged cautiously, “It all along for days at a time and are 
depends.” ashamed to admit it. How’s that for 









second thought I am 
conclusion that while one ¢ 
of these cute little hide- > ee 
outs on the mountain side 


















curate,” I remarked cold 














ly, “as the usual shot in 
the dark, or the averags 




















presents certain advan- SH- to Dp 
tages, still, taking it by oe |< = opinion offered by any 
i” ‘ al 









nosey individual on a sub 
ject of which he is pro- 
foundly ignorant. Just to 






and large, it is no writing 4 Got SHooltER 










den. 







“Go ahead,” Bill re- 
marked _ kindly. “Finish show you to what extent 
that thing. I wish I circumstances’ enter int 






the problem I'll tell you 
of one story on which | 





could run one of them 





there machines—dash off 
a letter in a couple of 





work for nearly a _ year.” 
“A year!” Bill cried in 
creduously. “I guess that 





minutes.” 






“You’re an optimist,” I 
replied. “IT have been 
sitting here for the past IF THE COPE DROPS HE PROBABLY WILL SHOOT ‘EM year. That 





“Jee must have been an off 
story must 






















THE FoUNDRY—February 1, 1929 





122 








been in an advanced stage of 


have 
putrefaction by the time you finished 
ef 

“That shot is nearer the mark than 


first one, 
close of the year I 
yn the thing and buried 
“Fine work,” Bill 
hould do it more 
vou would take a friend’s 


I admitted. “At the 
abandoned work 
hy 

said. “You 
frequently. If 
advice _? 


your 


“Keep it,” I said, “and apply it 

vearer home. Here you ask me a 

otally unprovoked question. The 

inswer to this question will not bene- 

t you to any extent. You admit 
was prompted by idle 

uriosity and, therefore, I 

should be perfectly justified 

n answering it by telling 

you to go wash your neck. 

Instead of taking this ob- 


ious course I start to give 
ou an explanation and what 
lo you do? You introduce 
all kinds of irrelevant 
Lay off for a 
and listen. 

“One day in 
month of* May a 
came 


his 


mate- 
rial. minute 
the merry 

little old 
hobo molder in to see 


me. He 


Bob Stewart 


said name was 
Bill inter- 
“He belongs’ to 
The first time I 

him 


“IT know him,” 
ipted. 
Worcester. 
ran across was. in 
Butte—’ 
“He told me he knew you,” 


I said, “but that has nothing 


do with the story. Say, 
sten a minute, can’t you? 
This lad remained about an 


ir and we had an extreme- 
interesting session. In a 

ising period of nearly 40 years he 
ad worked all over the country, but 
ie to the Volstead act and one thing 
recent years, the lure 
lost a great 


ind another in 
the open 
eal of its one time appeal. 


road had 


“According to the genial Mr. Stew- 


you never run into none of the 

i gang no more. Most of the 

hops is filled wit’ machines run by 
onkeys who never served no time 
n’ who is no more molders than he 
a hottentot wit’ pink garters. The 


olding trade is shot to pieces so 
ir as the old time all around molder 
concerned and he for one is think- 
g seriously of chuckin’ it for a job 
a night watchman, or a janitor 
a member of the white wing bri- 
ade. 
“Contrasting present day conditions 
ith those which prevailed in the 
ood old days; he told me of an ex- 
erience he had several years ago 
hen he accepted a job with a min- 
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ing company to go to a foreign coun- 
try to equip, organize and run a 
foundry. He had to start from ab- 
solute zero and break in a bunch of 
natives to make molds, to melt and 
pour the metal. He had to prospect 
the territory and select sand for 
molding and coremaking and then had 
to show his disciples how to mix and 


use these sands, 

“Believe me, kid,’ he said, ‘that 
was no pink tea job. At times I 
felt like this here guy Robinson 
Crusoe trying to make a suit and an 
umbrella out of goat skins. I was 











BUSY MAN DICTATES LETTER ON 


the whole thing with no one to appeal 
to for advice or assistance. How- 
ever, I made the thing go and when 
I left at the close of my 3-year con- 
tract, I had as sweet running a little 
could find anywhere. 
I don't butt in,’ Mr. Stewart 
concluded magnanimously, ‘but 
couldn’t you write a piece about that 


shop as you 


want to 


for THE FouNpRy?’” 
“T thanked him for this noble sug- 
gestion and told him I would get 


going on the job immediately. 

“A few days later while turning the 
idea over in my mind I the 
value of the story would be enhanced 
greatly if I had a few pictures to 
sprinkle through it. Also, to round 
it out properly I wanted to add some 
present day conditions. 
trouble in securing 
this material and therefore sent the 
following inquiry to the company’s 
head office in New York: 

We 


decided 


reference to 
I anticipated no 


are in receipt of an article 


by R. Stewart describing some of 
his experiences while acting as 
foundry foreman at your foreign 
plant several years ago. The ar- 
ticle is rather brief and _ sketchy 
and we should like to amplify it 
to some extent by reference to 
changes that undoubtedly have 
taken place since that time. Also 
we should like to use a number of 
pictures illustrative of the plant 
and surroundings. If you can sup- 
ply us with information or pic 
tures, or both, your courtesy will 


be greatly appreciated. 

“About a month later I had a reply. 
It was from the 
fice, but it was signed and initialed by 
his secretary. The V. P. prob 
ably said: “Tell that guy to 
send the thing along ‘til I see 

it.” The 

ed this llows: 
Referring to letter 
of May 18, we would be 


vice president’s of 


secretary translat- 


message as fi 


vour 


pleased to have you send 
us a copy of the article 
by Mr. Stewart for our 
perusal. 

“Greatly encouraged by 
this display of interest I set 


down a resume of the conver- 





THE WING 


sation and forwarded it to 
New York. The _ efficient 
secretary was on the _ job 
this time. In about a week 
I had the following reply 
over his—or her—own signa 
ture: 

Referring to your lette 
of recent date with en 
closure, Mr. Silver has just 
started on a western busi- 
ness trip and is not ex 
pected at this office for 


possibly a month, at which 
time we will bring the mat 


ter to his attention. 
“I wrote to thank the sec 
retary for this evidence of 


interest and confided to him—or her 

the signature might be either mas 
culine or feminine—that I was bank- 
ing heavily on his, or her, assistance 


Bread 
A bout 


rewarded. 


in jogging the chief’ 

on the water and so 
four months later | 
The secretary wrote me: 


memory. 
forth. 


was 


Referring to former corre- 
spondence, Mr. returned to 
the office recently and is sending to 
our general manager in Upidee the 
correspondence relative to Mr. Stew- 


oul 
Silver 


art’s article for his comment. 

A month later the vice president 
wrote me: 

Referring to Mr. Stewart's ar 
ticle, our general manager in 
Upidee sees no reason for not pub- 
pishing it, if you omit a few pas- 
sages which we are marking. for 
your attention. 

“That nearly knocked the _ props 
from under me, but I determined to 
have one more shot at the target. I 
wrote at some length recapitulating 


and concluded 


the 
with: 


correspondence 
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Beats all how time and distance 
serve to confuse an issue. My 
original request and the one in 
which I referred in each letter 
was for data or photographs which 
I intended to incorporate in the 
published article, partly for orna- 
mental purpose and partly to bring 
it up to date. I felt reasonably 
sure that some place in your im- 
mense organization, your advertis- 
ing or sales department, for ex- 
ample, photos of your plants and 
data on various interesting features 
including history of your operation, 
etc., must be available. I shall be 
glad of course to omit the pas- 
sages to which your general man- 
ager objects. That brings us back 
to where we started. A _ request 
for typical Upidee pictures, of the 
plant, of the town, or of 





in some other and different manner. 

“Only rarely does it happen that 
the cupola blast is shut off long 
enough to cause a freeze-up at the 
tap hole. Probably he never will 
have a similar experience and even 
if he does he will have misplaced 
or forgotten the instructions I sent 
him. That is one of the unfortunate 
features in connection with the filing 
of useful information. It never is 
available when a person needs it. 
However, all that is beside the point. 
What he asked for was information 
and not a sermon. 

“In my opinion he made a slight 
tactical error in introducing the flame 





tions have been suspended for a pe- 
riod long enough to cause the iron 
to freeze in the tap hole and over the 
bottom. The method adopted will de- 
pend to some extent on the duration 
of the shutdown and on the person- 
al preference of the man in charge 
of the cupola. The first thing to do 
is to tap out all the iron and allow 
the stream to run so long as the 
jron continues to come down to an 
appreciable extent. If the blast pipe 
is equipped with a gate, this gate 
should be closed immediately. If the 
pipe is without a gate, then the in- 
take on the blower should be closed 
to prevent entry of air to the cupola. 

With all air shut off the 





any related features that 

might add to the appear- 

ance and readibility of the 
article. 

“Time drifted along, as 
time has a habit of doing, 
for another month. Then 
Mr. Silver wrote me again. 

In regard to your re- 
cent letter, we regret ex- 
ceedingly that we have no 


pictures that we could 
send you and that we 
have no one in this or- 


ganization who could sup- 
plement your article. We 
have no advertising or 
sales department in this 
office as we sell nothing 
but metal in wholesale 
lots. In general the cor- 
poration is averse to pub- 
licity of any kind. 

“Well, as you might say 
that was that. I _ had 
worked heroically on a story for near- 
ly a year and the net result was— 
nothing. With this explanation I trust 
that even your limited mentality will 
grasp the fact that the time for writ- 
ing a story cannot be measured with 
a stop watch. Put that in your old 
dhudheen, my boy, and take a pull or 
two at it.” 

“Seems like a lot of wasted effort,” 
Bill admitted. “Long John _ Silver 
should have said ‘No’ in the first 
place. That is what I always do when 
people ask me to do things I don’t 
want to do. However, I don’t mind 
answering some questions. For exam- 
ple, I had a letter recently from a 
foundryman who wrote me that the 
power went off during a heat’and did 





not come on again for an hour and a 
half. He drained the cupola and 
then stopped the tap hole. When the 
blower started again he tried to open 
the tap hole with a cutting torch, 
but after 15 minutes vain endeavor 
he gave it up and dropped the bot- 
tom. He had heard of cases where 
foundrymen had cut through frozen 
breasts. He never had tried it be- 


fore and was wondering if probably 
he should have gone about the work 
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WELL, SHE LOOKS ALL RIGHT OUT SIDE 


of the cutting torch. Probably he 
melted a hole straight in, instead of 
directing the flame in an upward 
direction to pierce through the flat 
cake of metal which had accumulated 
and frozen on the sand bottom of the 
cupola. After the blast was shut 
off, the heat in the cupola was suf- 
ficient to melt a considerable quan- 
tity of iron which dribbled down 
slowly at a lower temperature than 
usual and then solidified on the 
hearth. 

“Some foundrymen anticipate this 
condition by providing two tap holes 
in the cupola breast, one about 6 
inches higher than the other. Even 
under the most extreme conditions it 


is not likely that the accumulated 
metal will freeze to a depth of 6 
inches. When the furnace resumes 


operation after an involuntary shut- 
down the metal is tapped through the 
upper tap hole. Gradually the cake 
melts in the bottom of the furnace 
and after a short time the upper 
tap hole may be closed and the re- 
mainder of the heat may be tapped 
through the regular or lower tap hole. 

“Several methods are available for 
tapping a cupola after melting opera- 











a 


furnace soon will cease 
melting and in many in- 
stances it will not be neces- 
sary to close the tap hole. 
If the iron continues to 
dribble down and shows a 
tendency to freeze, the tap 
hole may be closed either 
with a long stock core or 
with a length of 1-inch bar. 
Either one should be set 
atan upward angle of about 
30 degrees so that if a 
cake of iron freezes over 
part or all of the sand bot- 
tom, the core or bar will 
form an opening from the 
tap hole to a point above 
the surface. The core need 
not be disturbed until the 
cupola once more _ starts 
melting, but the rod must be moved 
or twisted frequently to prevent the 
accumulating iron from freezing solid- 
ly in place. 

“Where a cutting torch is available 
neither the rod nor core really is es- 
sential since the flame may be directed 
to cut through a solid body of iron 
in any direction. However, the inser- 
tion of a 1-inch stock core about 12 
inches in length will insure a clean 
tap hole when the iron once more 
commences to melt. 

“Another method and one that is 
resorted to sometimes is to plug the 
tap hole when melting ceases. Then 
when the blower once more is ready 
for action, the entire breast is knocked 
in and a new one built with a tap hole 
above the frozen body of iron lying on 
the bottom. Summing up it may be said 
that no trouble will be experienced 
after a protracted shut down if the 
cupola man observes three precau- 
tions: Shut off all air inlets to the 
cupola; allow the metal to drain as 
long as it runs fairly freely; insert 
a long core in an upward direction 
in the tap hole. The core forms a 
clean tap hole when melting is re- 
sumed at a later period.” 
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Wuat OTHERS ARE THINKING 





High Quality Cast Iron 


The Manufacture of High Quality 
Cast Iron, by B. Osann, Foundry 
Trade Journal, London, Dec. 20 1928. 

Osann discusses the various 
patented methods such as the Lanz, 
Krupp, Emmel and Schuez for pro- 
ducing cast irons which are claimed 
to produce a pearlitic structure. He 
also mentions that refinement of cast 
iron also is claimed to result from 
the methods of Piwowarsky who pro- 
posed superheating, and that of De- 
chesne who devised jolting of the 
molten bath. After discussing the 
reasons given by the patentees for 
the resultant effects of various meth- 
ods, Osann propounds the theory that 
the results obtained are due to the 
lowering of the total carbon and 
silicon, rather than from other causes 
such as using a hot mold, chilling of 
high silicon iron, superheating, jolt- 
ing, etc. 

The author believes that a higher 
quality cast iron may be produced 
when the amount of total carbon is 
such that a eutectic forms. He states 
also that the eutectic composition 
varies according to the amounts of 
other elements present. For example, 
Michel shows that the carbon con- 
tent for eutectic composition lies at 
3.2 per cent when the silicon is 2 
per cent, and at 2.5 per cent when 
the silicon content is 4 per cent. 
Osann believes that the _ excellent 
properties of charcoal pig iron are 
due to the fact that it is a eutectic 
cast iron and explains his reasons for 
this belief. 

He suggests a method to obtain 
high quality cast iron by using a mix- 
ture of liquid blast furnace iron and 
liquid cupola iron made from 60 to 
80 per cent steel or wrought iron 
scrap. The two molten charges are 
placed in a mixer which can be 
raised to a high temperature. After 
raising the mixture it is allowed to 
stand and then poured. This process 
allows adjustment of the chemical 
composition, and in this connection he 
cites the method in use at the Ford 
Motor Co. where an electric furnace 
is used to raise the mixture to the 
temperature necessary for pouring. 
The molten mixture is composed of 
liquid blast furnace iron and cupola 
metal, 


Improves Gray Iron 


Considerations on the Improvement 
of Remelted Cast Iron, by L. J. Gout- 
tier;La Revue de Fonderie Moderne, 
Paris, Nov. 10, 1928. 

The article deals with the Walter 
process, which originated in Germany 
and has for its object the elimination 
of sulphur in gray cast iron. The 
Walter briquets are composed of a 
mixture of alkaline salts. In addi- 
tion to a desulphurizing effect it also 
is claimed that the briquets are de- 
oxidizing and give more fluidity to 
the bath and assist in the elimination 
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of gases. Walter’s patents indicate 
that the slag must be eliminated be- 
fore the introduction of the briquets. 
Emmel’s experiments have shown that 
the process cannot be applied in the 
cupola, but that the briquets must be 
used in the ladle or in a forehearth. 
Three tables show the influence of a 
siliceous slag on the mixture, the de- 
sulphurizing effect of the briquets in 
various sizes of ladles, and the in- 
fluence of the duration of the reaction. 


Experiments conducted in ladles 
have led to the following conclusions: 
(a) the lining of the ladle must be 
basic; (b) the ladle must be suffi- 
ciently large and the iron hot enough 
to enable the reaction to last from 10 
to 20 minutes; (c) there must be no 
trace of siliceous slag; (d) the basic 
slag must be drawn immediately after 
treatment; (e) all products used must 
be slag. When treatment cannot be 
effected in a ladle, as is the case for 
small castings, a foreheath must be 
used. Various types are described. 
The Walter process is much used in 
Germany in making locomotive cy]- 
inders, electrical machinery, piston 
rings, bath tubs, pipe, ingot molds, 
and a variety of other types of cast- 
ings requiring a fluid iron. 


Discuss Rationalization 


The Rational Organization of Work, 
by E. V. Ronceray and A. Dormoy, 
Bulletin de lV Association Technique de 
Fonderie, Paris, January, 1928. 

This is the text of two papers read 
before the French foundry associa- 
tion. The same subject will be fur- 
ther treated at following meetings. 
In his lecture, Mr. Ronceray gives a 
general exposition of the principles 
of rationalization of work, and urges 
those who hald responsible positions 
in the industry, in industrial bodies 
and in the administration, to study 
these principles and enforce them 
in their works. The lecturer states 
that objections according to which 
rationalization results in unemploy- 
ment and fatigue, are without founda- 
tion, and that the reverse is true. 
He lays stress on the difference that 
exists between rationalization and 
mechanization, or mass_ production, 
and shows that in certain cases 
better results can be obtained, for 
example, by well organized hand 
molding than by the application of 
machinery. Examples of the results 
obtained by rationalization of work 
done by hand are given. Mr. Ron- 
ceray emphasizes the importance of 
a production cost system, and the 
necessity of devising a standard sys- 
tem which should be adopted by all 
foundries. 

M. Dormoy, foundry proprietor, is 
the author of a book on industrial 
production costs. In his address he 
deals more particularly with that 
subject, as being a part of the ra- 
tionalization scheme. He’ suggests 
that in a foundry the costs should 
be divided between five departments: 





2—melting 
easting of the 
4—cost of raw 


1—making of the mold; 
of the metal and 
mold; 3—fettling; 
materials; commissions, transporta- 
tion, taxes, etc.; 5—overhead' ex- 
penses, including financial charges, 
publicity, etc. Such a scheme should 
be adapted so that it could be ap- 
plied even to small foundries. The 
author also refers to the necessity 
of standardizing products, and gives 
examples of results obtained in the 
United States. 

In the discussion, 
the National Committee 
zation, refutes four erroneous ideas 
often met with regarding organiza- 
tion in the works: 1—that rationali- 
zation applies only to mass _ produc- 
tion work; 2—that it can only be 
applied in large organizations; 3— 
that it exerts a bad influence on the 
workers; 4—that unskilled workers 
are not apt to understand the prin- 
ciples and objects of rationalization. 


M. Androuin, of 
of Normali- 


Making Nickel Brass 


Nickel Brasses, by A. C. 
Metal Industry, London, 
1928, 

This is the first section of a series 
on the subject of nickel brasses. The 
author begins his discussion with a 
diagrammatic explanation of the cop- 
per-zine-nickel system and then gives 
the effect of nickel in nickel silvers 
which he calls the first of three 
broad classes of commercial nickel 
brasses. The second class is_ that 
containing the ternary alloy which in- 
cludes the terms nickel brasses, special 
brasses or high tensile brasses. The 
third class is the quaternary and 
more complex alloys containing nickel 
many of which are known as manga- 
nese bronzes. 

In foundry practice 
silver alloys, the author states that 
melting should be rapid and_ the 
metal should be protected from prod- 
ucts of combustion. Alternate layers 
of copper or scrap, nickel and char- 
coal or coke are recommended. Also 
the whole of the nickel should be 
contained in the lower half of the 
crucible. Karr recommends the ad- 
dition of broken glass accompained 
by a small proportion of soda ash 
or calcined borax. Zinc should be added 
to the molten metal about five 
minutes before pouring, about 0.5 per 
cent being allowed for losses. Man- 
ganese may be added as cuproman- 
ganese to the main charge before melt- 
ing is completed. Smaller gives the 
following rules for feeding: Mold in 
such a way that the heavy sections 
are in the upper part; connect heavy 
sections which are shut off from light- 
er sections, to a good feeding riser; 
use chills on thicker sections; use 
risers of conical form, appreciably 
larger at the top than thickest section 
of job; place risers at highest point 
of castings, and directly above the 
thickest section, and place small dum- 
my risers where dirt may be trapped. 


Sturney, 
Nov. 23, 
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OR nearly 600 years, the bell 

foundry at Loughborough, Eng- 

land, now known as John Taylor 
& Co., has been famous as a bell 
founder. Sometime ago the Taylor 
bell foundry completed the recasting 
of 12 bells for York Minster. That 
is the third heaviest peal in the world, 
being exceeded in weight only by the 
bells of St. Paul’s cathedral, London 
Exeter cathedral, both of which 
the Loughborough 


and 
are 
foundry. 

The 


products of 


founder of the firm, who had 


a bell 


mayor of that town between 1366 and 


1370. 
cast 


number 
cathedrals 


during 
years, 
bell in 


in November 


Fig. 2—The Core Is Made of Loam. Fig. 
3—A Fine Surface Is Secured on the Mold 
Surface. 
Making the Mold. 
of Foundry. 


Great 


RECASTS 


CARILLON 


for 


York Minster 


Fig. i—The_ re- 
cast Tenor Bell 
Weighs 3 Tons 


its 
west 


foundry at Leicester, was 
in 1610 
Any 
and 


of his 


Tom 


successors 
of Lincoln. 
of churches, abbeys 
provided with bells 
the succeeding hundreds of 
and Great Paul, the largest 
the British Empire cast 
1881 and installed in 


One 
year. 
the 


were 


was 


That 


place in 
London, 


north 
years 
Bell 


impetus 


the 
front of St. 
in June 
The fine 
tower 
earlier. 
casting 
by the 
has 


name 


south 
Paul’s 
of the 
ring of 12 
was 


has 

popularity of 
lons on which the firm has specialized 
chro- 


been 


supplied 


received a 


given to 


tower of 
cathedral, 
following 

bells 
fou 


the 


in 


new 


caril- 


matic seales of bells hung stationary 
and played by hand from a keyboard 


The 


4—Equipment Used in these 
Fig. 5—Interior View . 
Fig. 6—Metal Is Poured Into 

A Runner Box 


Fig. 
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and their installations in America in- 
clude the following: 
Number of Bells Largest Weighing 
Pounds 
Morristown, N. J., St. Peter’s church 
35 4495 
Gloucester, Mass., Portugese church 
31 2826 
Andover, Mass., Phillips academy 
30 2347 
Birmingham, Ala., Presbyterian church 
25 1709 

In recent years many and great 
improvements in ringing bells and in 
stationary chimes have been _intro- 
duced, and these are embodied in 
peals installed among other places at 
Lincoln and Dunblane cathedrals, the 
South Shields and Pretoria town 
halls, and the universities of Birm- 
ingham in England, and Yale in the 
United States. The business is now 
carried on by Edmund Denison Tay- 
lor, born in 1864 and his nephew, 
Pryce Taylor, one of four sons of 
John William Taylor, a brother of 
Edmund. 

Through the courtesy of the firm, 
some details regarding the York Min- 
ster achievement may be given, with 
a technical account of the casting 
operations. The previous peal of 12 
bells at the York Minster, which was 
cast in 1844, has been recast with 
additional metal. The bells now are 
voiced perfectly, and have a full and 
rich quality of tone. The tenor or 
largest bell weighs three tons and 
sounds a deep B flat, being the deep- 
est toned tenor of any ringing peal 
in the world. A new semitone, an 
A flat bell has been added between 
the sixth and seventh bells, complet- 
ing thus a middle ring of eight in 
E flat. 

The view of the foundry, shown 
in the accompanying _ illustration, 
gives a good idea of the modern lay- 
out necessary for making bells, their 
frames and accessories. The molten 
bell metal is carried from the fur- 
naces on a_ spout which projects 
through arched openings, one of 
which is shown leaning against the 
wall in the general view. The metal 
runs direct into the ladle which is 
carried and poured into the molds 
with the aid of a 20-ton electric 
crane. The foundry also is equipped 
with a hand operated crane which 
is used principally to put the bell 
molds on trucks. The molds are car- 
ried on these trucks into the large 
core oven at one end of the main 
foundry. The illustration shows bell 
and cores nearing completion 
and ready for casting in various parts 
of the shop. Flasks used for making 
the frames and accessories are shown 
in the foreground of the illustration. 


cases 
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Method of making the molds for 
bells is interesting. The mold is di- 
vided naturally into two parts, the 
inner core, and the outer case. Fig. 
4 shows a case in course of molding. 
The cast iron case is set level on 
the base plate and is centered with 
the spindle suspended from the pillar 
at the back. The strickle is fixed to 
the spindle and this gives the loam 
the required shape. Loam first is 
prepared in a grinding mill and con- 
sists of various grades of sands 
mixed with chopped straw or hay to 
bind the sand together, the whole 
being milled with water until it be- 
comes a pasty mass. 

Inside of the case is lined with 
sand tiles about 1% inches thick, 
which are bedded in a thin layer of 
loam to fasten them to the cast iron 
ease. After the lining has _ been 
completed, a coat of loam is struck on 
with the strickle. 


Gives Good Surface 


The case is dried partly and a fin- 
ishing coat of finer loam is struck 
on to provide the foundation which 
gives a good surface to the finished 
bell. The case is dried thoroughly, 
after which it is ready for stamp- 
ing in the inscriptions, blacking and 
finishing. The parts of the mold, 
which includes the inscriptions or 
decorations, are moistened and the 
letters stamped in with brass type. 
The entire mold then is treated with 
blackwash and dry graphite. The 
mold then is sleeked to a fine pol- 
ished surface and again dried in the 
stove. 

The core, shown in Fig. 2, is made 
in a similar manner, the center be- 
ing bricked up on the strong plate 
shown resting on the truck. The 
bricks then are covered with loam, 
struck on, and the whole dried. How- 
ever, it is not necessary to secure 
as smooth a finish on the core as 
on the case, since the latter forms 
the outside surface and carries the 
ornamentation and lettering. Fig. 3 
shows the inside of a finished case 
for a large bell. The highly finished 
surface is indicated by the variations 
in the lighting inside the case. The 
core then is placed in the case and 
the two are bolted securely to the 
plate. The finished mold almost is 
buried in sand and a runner box 
fitted in readiness for casting. 

The furnace, which is of the ord- 
inary reverberatory type, is prepared 
heated to about 1200 degrees 
Cent. The metal is composed of 
copper and tin in the proportion of 
13 to 4, the furnace being charged 
with the copper before it is lit, the 
just before pouring. 


and 


tin is charged 


Book Review 


Tentative Standards, 1928, paper or 
cloth, 932 pages, 6 x 9 inches, pub- 
lished by the American Society for 
Testing Materials, Philadelphia, and 
supplied by THE FouNpry, Cleveland, 
for $7 in paper and $8 in cloth bind- 
ing. In London from the Penton 
Publishing Co. Ltd., 416-17 Caxton 
House, Westminster, the books may be 
obtained for 35s and 40s, respectively. 

Each year the American Society for 
Testing Materials issues this volume 
containing the standards which have 
a tentative status for several years to 
elicit criticism before being adopted 
as formal standards by the society. 
This year the book contains 185 ten- 
tative standards relating to the vari- 
ous fields in which the members are 
interested. Of these tentative stand- 
ards 22 relate to ferrous metals, 17 
to nonferrous metals, 24 to cement, 
lime, gypsum and clay products, and 
34 to preservative coatings and petro- 
leum products. Forty of the tentative 
standards deal with road materials, 25 
with rubber products, insulating 
materials and textile materials, 7 
relate to coal and coke, and 16 deal 
with shipping containers, slate and 
miscellaneous materials. Foundrymen 
may be interested in consulting the 
tentative standards promulgated or 
revised during 1928. These are A 
95-28 T on Carbon-Steel Castings for 
Valves, Flanges and Fittings for 
High-Temperature Service; A 124-28 
T on Arbitration Test Bar and Ten- 
sion Test Specimen for Cast Iron; 
B 74-28 T on Sand Castings of the 
Alloy: Copper 80 per cent, Tin 10 per 
cent, Lead 10 per cent; and B 30-28 
T on Brass Ingot Metal, Graded and 
Ungraded, for Sand Castings. 


Receives Promotion 


Hanley, manager of the 
district with headquar- 
ters in Cleveland, and Charles K. 
West, manager of the Atlantic dis- 
trict with headquarters in Philadel- 
phia have been elected vice presidents 
in charge of commercial activities of 
the General Electric Co., Schenectady, 
N. Y. in their respective districts. 
Mr. Hanley is one of the veteran 
commercial men of the company, his 
period of service dating back to the 
Thomson-Houston Electric Co., one of 
the predecessors of the General Elec- 
tric Co. He has served his entire 
time in the Ohio district and was 
made district manager in 1915. Mr. 
West received his early training in 
the Charleston, W. Va. office of the 
company. After 10 years in the 
Charleston territory he was _ trans- 
ferred to the Philadelphia 
became district manager in 


William J. 
east central 


district 


and 1923. 
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Manganese Steel Production 


Electric Furnace 





N MANY instances the consumer 

of manganese steel castings has 

come to grief by attempting to 
reheat for the purpose of shrinking 
shells on rolls, welding, forging, etc., 
because of his lack of knowledge of 
the behavior of this steel under heat. 
It was found that by applying heat 
beyond a certain degree the equilib- 
rium conditions were altered accom- 
panied by a precipitation of carbides, 
which impaired materially the charac- 


teristics of the steel. In view of 


this fact an investigation was made 
to determine, (1) the maximum tem- 
perature to which manganese steel 


of a definite analysis may be reheated 
without affecting the structure, (2) 
the effect of various reheating tem- 
peratures on the physical character- 
istics. 

The procedure followed consisted of: 








By J. Trantin Jr. 


(a) Casting a number of cast- 
to-shape test bars from one 
heat at a uniform tempera- 
ture. 

(b) Heating all bars to 1900 
degrees Fahr. and quench- 
ing in running cold water 
subsequent to soaking for a 
period of 20 minutes. 

(c) Reheating for one hour. 

(d) Physical and metallographic 
testing. 

Chemical analysis obtained from 


composite chips machined from tensile 


specimens was as follows: 


Element Per cent 
nr nee eee sea er 1.18 
TOO nnceccssectemscias 11.98 
COT  kcceccoccectsccscoss 0.37 
DUEL § _snssiustidunsiesstatiaaahins 0.54 

Table VII contains data on _ the 

physical characteristics of bars re- 











heated to various temperatures. The 
average physical characteristics repre- 


sentative of each temperature are 
visualized in the form of curves. 
The curves are shown in Fig. 49. 


The accompanying micrographs 
show the average structures of repre- 
sentative specimens’ selected from 
each lot. The specimen number con- 
forms to that in the table. 

By referring to Fig. 49 it may be 
seen that the tensile strength 
creases slightly with an increase in 
temperature up to 800 degrees Fahr. 


de- 


and remains practically constant at 
900 and 1000 degrees. A truer basis 
for comparison, however, is the duc- 
tility which is measured by the re- 
duction of area and elongation. It 
will be noted that these factors are 
practically constant at low heat 
ranges until 900 degrees Fahr. is 





N THE two parts of 
this the de- 
scribed the production of elec- 
steel, 


first 
article author 


tric furnace manganese 


and the proper heat treatment 


of the product. In this, th 
third and concluding instal- 
ment, the effect of secondary 
heating such as occurs in 


shrinking shells on rolls, weld- 
ing and forging, on the micro- 
structure and physical proper- 
The 


includes data on drawing tem- 


ties is presented. author 


peratures and micrographs to 
show the changes 

J. Trantin Jr. 
this series of articles on man- 
ganese steel was born in Chi- 
cago Nov. 29, 1892 us 
graduated from the department 
Uni- 


occurring. 


author of 


and 


of chemical engineering, 





Shows Effects of Secondary 































Heating 





versity of Wisconsin, Madison, 


Wis., in 1915. Mr. Trantin 
has had a varied experience 
and has served as metallog- 
raphist for the Illinois Steel 
Co., South Chicago, Iil.; as 
research engine er for the 


Western Electric Co., Chicago; 


in charge of manufacture of 


gun mounts for the Goss 
Printing Press Co., Chicago; 
foundry superintendent for 
the Piston Ring Co., Muske- 
gon, Mich.; industrial engi- 
neer, L. V. Estes Inc.: met- 


allurgist, Alemite Die Casting 
& Mfg. Co., 
chief metallurgist and director 
Pettibone-Mulli- 
Co., Chicago. At 


Chicago; and 
of research, 


ken present 


he is metallurgical engineer, 
Minneapolis Electric Steel Cast- 
ings Co., Minneapolis. 
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reached where a _ gradual reduction 
in ductility is apparent to 1000 de- 
grees. At this point it drops off 
rapidly to 1100 degrees Fahr. 

These facts may be substantiated 
further by the micrographs. Fig. 
28, which shows the specimen as 
juenched, inserted merely for 
comparison. Under 200 diameters 
magnification no breaking down of 
the austenitic structure apparent 
ip to 1000 degrees Fahr., as may be 
in Figs. 29 to 34. By _ sub- 
jecting the material to temperatures 
ff 1100 degrees Fahr. and 
however, the carbide precipitation 
pronounced, as shown in Figs. 35 to 
37. To determine the point of initial 
separation of the carbides, it was 
necessary to resort to higher magnifi- 
Fig. 38 specimen 
number 68, which was subjected to 
a temperature of 900 degrees Fahr. 
and magnified at 1000 diameters. An 
incipient precipitation of carbides 
revealed. The separation at _ this 
temperature was slight as to af- 
fect the physical characteristics neg- 
ligibly. . 

Summarizing, it may be said that 
incipient transformation of the struc- 
ture of the in question occurs 
at approximately 900 Fahr. 
From an analysis of the results ob- 
tained it may deduced that the 
physical characteristics and wearing 
qualities have impaired; the 
of reduction of efficiency being 


is 


is 


noted 


over, 


is 


shows 


cations. 


is 


so 


steel 
degrees 


be 


been 
rate 


FIG. 28 
NO. 


SPECIMEN NO. FIG. 
65. FIG. 33--SPECIMEN NO. 


50. 29 


68. 
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SPECIMEN NO. 55. 
FIG. 34 





Ult. strength, 
Spec. No. lb. per sq. in. 


55 120,000 
126,000 
123,000 
123,000 
126,200 
129,000 
128,000 
127,700 
120,000 
124,800 
115,500 
120,100 
110,800 
119,400 
66 110,500 
Average 113,500 
67 121.700 
110,000 
69 111,000 
Average 114,200 
7 116,400 
115,000 

111,000 

114,100 


82,700 


56 
57 
Average 
os 
59 
60 
Average 
61 
62 
63 
Average 
64 


65 


68 


83,900 
85.400 
84,000 
77,400 
82.400 
82,500 
80.800 
74,400 
66,700 
71,900 
74,300 


Average 
79 
0 
81 


Average 


Note: 
Time of soak at drawing temperature 


All specimens quenched from 





Table VII 


Effect of Drawing Temperature 


Elongation 
2 in., per cent 


34. 
34. 


34. 
40. 
40. 
37. 
39. 
34. 
38. 
30. 
34. 
39. 
40. 
36. 
38. 
33. 
30. 
31. 
31.5 
29. 
31. 
26 

29.: 


2.67 3. 


2.00 3 

2.33 3.7 

.33 lL 1 
.33 6 1 
.33 n> l 
.33 . 

.67 Of 1, 


1900 degrees 
1 hour. 


.58 
.65 


0. 


Drawing Temp., 
degrees Fahr. 


Reduction of 
area, per cent 
39.50 
36.80 


500 
500 


500 


60 
60 
38.15 
38.90 
38.50 
36.30 
37.90 
37.90 
38.60 
36.10 
37.53 
36.60 
36.30 
38.90 
37.26 
34.60 
37.40 
37.20 
36.40 
$1.50 
33.40 
31.00 
31.97 


60 
00 
00 
60 
20 
00 
70 
70 
46 
30 
00 
70 
66 
30 
00 
30 
3 


600 
600 


o0U 


700 
700 


700 


ROO 
S00 


SOU 


900 
900 


900 


000 
000 
70 000 
20 
.100 
100 
,100 


68 


200 
200 


200 


300 
1,300 
1,300 
63 

for 20 minutes 


Fahr. and soaked 








function of increased temperature. 
Welding of manganese steel affects 
the structure at the weld and the 
area adjacent which has been sub- 
jected to temperature of 900 


a 


a de- 


FIG. 30 
SPECIMEN NO. 71. 
SPECIMEN NO. 


SPECIMEN NO 
FIG. 35 
ALL AT 


58. 


37 


$1 


FIG 
SPECIMEN NO 
200 DIAMETERS 


31 


thereof. .To 
have under- 
above the 
struc- 


Fahr. in 
castings, 
gone a secondary heating 
danger point, to the original 
ture they must be reheated to normal 


excess 


which 


grees or 


restore 


SPECIMEN NO. 
FIG. 36 


62. FIG. 32 
SPECIMEN NO. 77 


SPECIMEN 


73. FIG 








FIG. 38- SPECIMEN NO. 68. FIG. 39 -SPECIMEN NO 
SIONS WEAKEN STEEL. FIG. 43--SILICIDES ARE 
FIG. 47 


CARBIDES ARE SHOWN 





FREE 





quenching temperature (1900 degrees 
Fahr.) and cooled in water. 
Previously a comprehensive  dis- 
cussion has been given on the factors 
responsible for failure of manganese 
steel with occasional reference to 
the microstructure. To amplify these 
a few more micrographs of interest 
are presented. Figs. 40 and 41 repre- 
ent, at 500 diameters, cast and heat 
treated structures respectively of a 
manganese steel of average analysis. 
The analysis is carbon, 1.17 per cent; 
silicon, 0.53 per cent; manganese, 
12.09 per cent, and chromium, 
0.59 per cent. Fig. 40 is as_ the 
cast specimen and Fig. 41 is_ the 
same material quenched from 1900 
degrees Fahr. This specimen had a 
tensile strength of 132,300 pounds per 
square inch. In the heat treated 
specimen it will be noted that no 
free carbides are in evidence. This 
condition of equilibrium must be ob- 
tained if maximum =§ strength and 
quality is the aim, that is provided 
the chemical analysis is correct. 
Figure 42 reveals occlusions which 
tend to weaken the steel and impair 
its wearing qualities. This condition 
usually results from cold or _ unfin- 
ished steel. The specimen shown in 
Fig. 42 contained 1.11 per cent car- 
bon; 11.80 per cent manganese; 0.53 
per cent silicon, and 0.47 per cent 
chromium. The tensile strength was 
78,000 pounds per square inch and 
the specimen was heated to 1900 de- 
grees Fahr. and quenched in water. 
The magnification is 500 diameters. 


The practice of making alloy addi 
tions to the ladle is followed with 


130 





be 

ing 
will 
the pour. 





varying 
procedure 
others 
measure, 
of alloying 
duced 
the stream in such size as to permit 
rapid 
added 
without 
solution or agitating properly, it may 
found that progressively 
amounts of the alloying 
present toward 
Fig 43 shows the structure 
of a casting that failed which in all 


AS CAST AND HEAT TREATED STRUCTURE. FIG. 42—-OCCLU 
STRUCTURE ADJACENT TO A WELD. FIGS 45 AND 46 
OFF-HEAT OF MANGANESE STEEL 


73 


is general practice and in 


considerable 


in the form 


be 














probability was made according to 
the method just described. This 
specimen contained 1.19 per cent car- 
bon; 2.46 per cent silicon; 12.08 per 
cent manganese, and 0.83 per cent 
chromium. Examination of the micro- 
graph shows silicides to be present. 
The magnification is 750 diameters. 

Fig. 44 shows the structure ad- 
jacent to a weld. It clearly indicates 
that carbide precipitation has taken 
place due to reheating above 900 
degrees Fahr. no doubt failure 
could have been averted, had _ the 
proper corrective measures’ been 
taken by subjecting the casting to 
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subsequent heat treatment. Fig. 44 
is magnified 500 diameters and the 
analysis gave the following com- 
position: Carbon, 1.21 per cent; 
silicon, 0.53 per cent; manganese, 
12.29 per cent, and chromium, 0.68 
per cent. 

Figs. 45 and 46 reveal the presence 
of free carbides in a manganese steel 
containing high carbon. The specimen 
contained 1.52 per cent carbon and 
11.76 per cent manganese. Suitable 
heat treatment might have improved 
the service of this particular cast- 
ing, but failure would have resulted 
inevitably since the casting was sub- 
jected to large repeated stresses. 
Fig. 45 is magnified 500 diameters 
and Fig. 46 is magnified 100 diam- 
eters. Fig. 47 included to show the 
character of manganese _ sulphide. 


FIGS. 50 TO 53 


This magnified 1000 
diameters. 

Figs. 48, 50 and 51 represent struc- 
tures of an off-heat from which ball- 
mill liner plates were cast. The 
analysis of this heat was carbon, 
1.41 per cent; manganese, 17.33 per 
cent, and chromium 1.22 per cent. 
Fig. 48 is magnified 200 diameters. 
Fig. 50 is included to show the 
peculiar carbide formation and _ is 
magnified 1500 diameters. Failure 
in this case may be attributed to 
faulty heat treatment. Fig. 51 shows 
the same specimen after being heat 
treated at 1900 degrees Fahr. and 
soaked at this temperature for some 
time before quenching in water. The 
slip planes are pro- 
magnification is 1000 


micrograph is 


characteristic 
nounced. This 
diameters. 
Figs. 52 
incident to 


and 53 
manganese 


present structures 
steels which 
have not been heated _ sufficiently 
(underheated or soaked for short 
a period) to permit thorough solution 
of the carbides. These 
taken from a railroad 
which did not fail through 
which discarded 
service the 
casting 


too 


specimens 

casting 
breakage 
owing to 
objection 
flaked 
rolling 


were 
but was 
rendered; 
that the 
surface exposed to 


poor 
having been 


on the 
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friction. Fig. 52 is magnified 200 
diameters and Fig. 53, 1000 diameters. 
The composition of the steel was car- 
bon, 1.33 per cent and manganese, 
12.40 per cent. The tensile strength 
of the specimens was 90,000 pounds 
per square inch. 

Failures such as described may be 
minimized by careful supervision over 
the heat-treating and melting op- 
erations. After castings of proper 
analysis have been delivered to the 
heat-treating department it is merely 
a question of judicious handling with 
special attention being paid to: 

1. Rate of heating. 

2. Time of soaking. 

3. Attaining correct temperature. 

4. Allowing the least possible time 
to elapse between drawing the cast- 
ings from the furnace and quenching. 


To secure steel of uniform quality 
sound principles of manufacture must 
be applied, coupled with good judg- 
ment. This will naturally follow as a 
result of application of certain fac- 
tors, as follow: 

1. Skillful manipulation of heats. 

. Laboratory control of analysis. 

. Temperature’ control. (furnace 

and teeming). 

. Slag control. 


Detroit Group Meets 


The regular January meeting of 
the Detroit Foundrymen’s association 
was held on Jan. 24 at the Fort 
Shelby hotel, Detroit. David McLain, 
Milwaukee, addressed the meeting on 
the subject of steel additions in 
cupola mixtures. The programs for 
the next two meetings of the group 
were announced. The February meet- 
ing will be the annual ladies night 
and the March meeting will be in 
the form of a visit to the Detroit 
Gray Iron Foundry Co. 


The Minne- 
apolis, 
street, 
manufacturing 
the 


Ruemelin Mfg. Co.., 
will move to 588-98 Clinton 
Milwaukee, on Feb. 1. Larger 
facilities will be pro- 
location. 


vided at new 





| Readers Comment 





Note—Material appearing under this head 
foes not necessarily reflect the opinion of THE 
FOUNDRY or of its editors. 


TO THE EbDITORs: 

In your issue of July 15, the state- 
ment is made “Cast iron as the term 
usually is understood, rusts to a more 
or less extent when exposed to the 
influence of the weather.” This state- 
ment is true, but does not, I believe, 
differentiate between the rusting of 
cast iron and the rusting of other 
ferrous material and I am writing 
to find out whether the difference in 
corrosion has ever been brought out 
in THE FOUNDRY. 

I am not a metallurgist myself and 


SIGNIFICANCE OF STRUCTU RE EXHIBITED IS EXPLAINED IN THE TEX1 


would suggest you refer the question 
to a competent one. The fact re- 
mains that cast iron rusts extremely 
slowly and from our experience in 
making architectural gray-iron cast- 
ings, the rust only penetrates a very 
minute distance below the surface— 
practically insignificant. At this point 
it seems to stop and does not con- 
tinue the way steel shapes, sheet steel 
and other ferrous materials corrode 
until deep pits form or pierce through 
the metal. 

One consulting a metallurgist near 
here, states that the reason for this 
practically non-corrosive effect on 
cast iron is due to two things. (1) 
That any cast ferrous material] rusts 
than any rolled ferrous mate- 
rial, comparing cast steel with rolled 
and hot or cold 

iron or steel (2) He also 
that due to the fact that the 
largest single element in cast iron 
except the iron itself, being graphitic 
carbon, that this forms practically a 
non-corrosive element in the 
action can advance 
until it reaches such a graphite flake 
then 


less 


steel cast iron with 
rolled 


states 


iron and 
corrosive only 

and stops. 
LAURENCE 
James McKinney & Son, 
Albany, N. Y 


McKINNEY, 
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PAT DwyYER, Engineering Editor 
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VUELTA TUTE 


A @ Toys That Last 
NOTHER Christmas has come and gone. 
The great excitement which grips the imagina- 
tion of both young and old during the holiday 
season has disappeared, and once again the 
greatest of all American institutions, the home, 
moves along on an even keel. Perhaps the toy 
electric train long since has refused to run, the 
doll’s head has been broken and many of the 
other playthings are beyond repair. 

Statistical experts have estimated that on 
Christmas morning approximately $15,000,000 
worth of rolling stock in the form of toy auto- 
mobiles, airplanes, wagons, motorcycles, etc., was 
in the hands of American boys and girls. These 
toys are made chiefly from iron and steel and 
constitute a part of the total toy production in 
the United States and the imports from Germany. 
Census reports show the value of toys produced 
annually in the United States as approximately 
$75,000,000, while at the same time Germany 
and other European countries export many toys. 








r 

THE same statistical experts after study have 
concluded that approximately half of the toy 
automobiles, airplanes, wagons and other toys of 
that nature will be in the scrap heap within 
three months after the visit of Santa Claus. It 
is further pointed out that with exception of the 
steel used in the Fourth of July sparklers, few 
steel products have as short a life as toys. Is it 
not possible that the experts have failed to con- 
sider the modern trend in toy construction before 
arriving at these conclusions? 

It is true that toys flimsily constructed of thin 
sheet metal will not withstand much punishment. 
However, the modern toy manufacturer uses 
much more substantial materials. Cast iron and 
cast nonferrous metals are gaining in popularity 
each year. Toys made of these materials will 
survive considerable rough use, and with the ex- 
ception of a little paint nicked off here and there, 
will be just as good in a year as when first given 
to the child. Manufacturers of the cast product 
might do well to capitalize further on the perma- 
nence of cast-iron toys. 
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@ Do Trade Names Pay? 

IN HUBBARD, Hoosier philosopher, whose 
writings have appeared in newspapers through- 
out the country thus depicts the futility which 
often confronts the best laid plans. He says, 
“Every time you save a dollar, your shoes wear 
out.” No one can improve upon that statement. 
It sums the case in succinct form. 


F or the past several years an increasing num- 
ber of trade names have been encountered, all 
designating castings or metal from which castings 
are made. These have ranged from mere designa- 
tion by number to the most complex combinations 
of descriptive names. Some foundry firms have 
worked in the names of their companies, or the 
initials of their officers, while others have used 
abbreviations for many of the more useful alloys 
and metalloids which import desirable proper- 
ties. Some have backed these trade names by 
intelligent advertising and have built up a con- 
sumer demand, even when the castings are not 
sold directly to the trade. 


Is THERE danger of over stressing trade 
names? Will not the multiplicity of such terms 
as Chro-Van-Man steel, Smith-Bros. No. 13 
bronze and Electrolit iron, to use a few purely 
imaginary synthetic trade names, in time bring 
a reaction. After all, the buyer of castings is 
capable of saying that he wants a 1.5 per cent 
manganese steel alloy, and the foundryman is able 
to make it and tell the user what it will do. A 
buyer of Chro-Van-Man steel who buys one bum 
casting is off the name for life. It is worth re- 
membering that Force, Vim and other breakfast 
foods have been born, have lived their span and 
have died, but rolled oats still are sold in every 
corner grocery. Perhaps the job is one for the 
specification bodies who finally may prescribe and 
designate the properties for various grades of 
cast products. Such a procedure would be of real 


benefit to the gray iron industry, where all cast- 
ings are cursed by existing specifications. 
physical limits should be raised and grades and 
wear and corrosion resistance, rigidity and other 
factors should be noted. 


Low 
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Trade Trends in Tabloid 


OLLOWING the midyear recession, which was 

less marked than usual, foundry activity again 

has swung into high. Coupled with the re- 
ports of large mergers, such as that of the Amer- 
ican Radiator Co., New York, with the Standard 
Sanitary Mfg. Co., Pittsburgh, which with the 
combination of a large number of plants will 
make this consolidation the largest single melter 
of pig iron, come reports of increased melts by 
many of the country’s leading foundries. Auto- 


quiries indicate a brighter outlook for castings 
orders coming from this source. At the middle 
of January, the orders for freight cars had ex- 
ceeded 7500 units, indicating that the first month 
of the year will practically double December, 1928. 
Annual reports, notably tables compiled in statis- 
tical editions of Jron Trade Review and other 
business publications, mark 1928 as a peak year 
in iron and steel output. Forecasts from well in- 
formed sources point to a continuation of good 
business. Building construction is holding up well 


mobile output is geared to high schedules for 1929. 
Although the show season with the exhibition of 

> 2 "Oj. 
new models is in full swing, pro meer saemeees pencee 
duction is being stepped up and Jan. 23, 1929 

. . . Iron 

Ag re ro Oo =» € >» . 29 ce 
castings requirements AVE INCTEAS- a. 4g foundry, Valley snca..$17.50 to 18,00 
ing. Railway purchases and in- _ Ne. 2 southern, 


Birmingham 16.50 to 17.00 
No. 2 foundry, 


Chicago ...... 20.00 
No. 2 foundry, Philadelphia 21.26 to 21.76 


through the winter months, while projects an- 
nounced for the early spring total 
well up with the past year. Brass 
foundry operations are _ spotty, 
with plumbing business fair. 








snes fclctelichdadididd lbdachdidadidhd dy TUTTI 


Eo) Sas Saw 17.50 to teoo [SOOT TTTTITTITIT]TITTIITTTTT ALLL 
sic, ey sinditedibeithitaanaemesiinidananas i.D v 

Basic, Buffalo ... vas 18.50 ILE DU 
BOOKING OF STEEL CASTINGS] | 8sic; Buttsle wo 18.50 | AUS FEN 


U. S. Department of Commerce Malleable, Buffalo 19.50 
12 Coke 
Connellsville foundry coke....$3.75to 4. 

Wise county foundry coke ... 4.50to 5. 

Scrap 
Heavy melting steel, Valley..$18.50 to 19.00 
Heavy melting steel, Pitts... 19.00 to 19.50 
Heavy melting steel, Chicago 7 00 to 15.25 
Stove plate, Buffalo aes .50 to 14.75 
Stove plate, Chicago .25 to 12.75 
No. 1 cast, New York 3.00 to 13.50 
No. 1 cast, Chicago ..... 5.75 to 16.25 
No. 1 cast, Philadelphia . 5.50 to 17.00 
No. 1 cast, Pittsburgh 5.50 to 16.00 
No. 1 cast, Birmingham 5.50 to 16.00 
Car wheels, iron, Pittsburgh 16.50 to 17.00 
Car wheels, iron, Chicago .00 to 14.50 
Railroad malleable, Chicago.. 18.50 to 19.00 
Agricultural mal., Chicago 15.50 to 16.00 
Malleable, Buffalo 16.50 to 17.00 
Railroad malleable, Pitts 15.00 to 15.50 
Nonferrous Metals 

Cents per pound 

Casting, copper, refinery 16.75 
Electro, copper, producers 17.00 
Straits tin 49.12% 
Lead, New York 6.65 
Antimony, New York 9.50 
Nickel, electro 35.00 
Aluminum, No. 12, producers 23.00 
Aluminum,. No. 12, remelt 16.50 to 17.00 
Zine, East St. Louis, III. 6.35 
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Comings and Goings of Foundrymen 


Men of the Industry, Whose Activities Are Making Foundry History 








RNEST F. STOCKWELL, assist- 
ant treasurer, Barbour-Stock- 


well Co., Cambridge, Mass., was 


elected vice president of the New 
England Foundrymen’s association at 
a recent meeting at Boston. Mr. 
Stockwell was born in 1898 in West 
Somerville, Mass., where he attended 
the public schools. He later went to 
the Phillips Andover Academy, and, 


in 1921, was graduated from the Mas- 
sachusetts Institute of Technology. In 
the fall of that year he joined the 
force of the Barbour-Stockwell Co., 
manufacturer of railway frogs and 
switches and other railway specialties. 
The company also makes special ma- 


chinery, and gray iron, brass and 
aluminum castings. Mr. Stockwell 
gradually worked his way through 


various departments of the company 
until he recently was placed in charge 
of the machine department. His 
father, Fred Stockwell, is treasurer of 
sarbour-Stockwell Co., and has 
the New England 


association since its 


the 
been 
Foundrymen’s 
organization about 30 years ago. 


secretary of 


C. G. Kingwell, superintendent of 
orders and materials, Hammond, Ind., 
plant, American Steel Foundries, has 


retired after 30 years of service. 

M. L. Doelman, formerly plant 
perintendent, National Radiator Corp., 
now is superin- 
Foundry 


su- 
Framingham, Mass., 
tendent of the Gurney 
Toronto, Canada. 

W. B. Kochenderfer, formerly assoc- 


Co., 


iated with the Birdsboro Steel Foun- 
dry & Machine Co., Birdsboro, Pa., 
and the Southwark Foundry & Ma- 
chine Co., Philadelphia, has become 
identified with the Lake Erie En- 
gineering Corp., Buffalo. 

R. C. Purkhiser, associated with 
the Mackintosh-Hemphill Co., Pitts- 
burgh, and associated companies for 


the past 15 years, has joined the sales 
organization of the Bonney-Floyd 


Co., Columbus, O. 


James Jordan, foundry executive 
and engineer, has severed his con- 
nections with the Charles C. Kawin 


Co., Chicago. Prior to his connection 


with the Kawin company he operated 
foundries in several lines of manu- 
facture, specializing in machine tools, 
oil and diesel engines, shipbuilding 
and general production. 

Paul D. Merica, director of re- 


International Nickel Co., New 


search, 








York, has been awarded the James 
Douglas medal for 1928 by the Amer- 
ican Institute of Mining and Metal- 
lurgical Engineers for meritorious 
services in nonferrous metallurgy. Dr. 
Merica was born in Warsaw, Ind., in 
1889 and was graduated from De 
Pauw university, Greencastle, Ind., and 
received a degree of bachelor of arts 


from the University of Wisconsin, 
Madison, Wis., in 1908. In 1911 he 
went to Berlin and received the de- 


gree of doctor of philosophy from the 


MERICA 


PAUL DYER 


1914. From 
Merica was associat : 
(metallurgist) 
In 1919 
and 


University of Berlin in 
1914 to 1918 Dr. 
physicist and physicist 
for the bureau of standards. 
he became physical metallurgist 
superintendent of research for the In 
ternational Nickel Co., Bayonne, N. J 
1922 he has director of 
International Nickel Co., 


Since been 


research, 


New York doing research work in 
metallurgy covering a number of sub- 
jects. Dr. Merica is a member of 


technical associations  in- 
the American 


and 


numerous 
cluding 
Mining Metallurgical Engineers 
and the American Foundrymen’s asso- 
ciation. 

W. Worley Kerlin has 
position as head of the 
and research laboratory now being in- 


accepted a 


new testing 


stalled by the Enterprise Sand Co., 
Pittsburgh He will take charge 


Institute of 


Mr. Kerlin is a graduate 
of the University of Michigan and 
formerly was employed by the Pack- 
ard Motor Car Co. as research chem- 


March 1. 


ist, later being transferred to the 
foundry as_ metallurgist. For the 
past two and one-half years he has 
been devoting his time to core and 
molding sand problems in the gray 
iron foundries of the Valley Mould & 
Iron Corp., Sharpsville, Pa., and the 


American Radiator Co. plant at 
Buffalo. 

Oscar B. Cintas, a director of the 
American Car & Foundry Co., New 
York and president of the Railway 
Equipment Co. ‘of Brazil, has been 
elected a director of the American 
Locomotive Co., New York. 


Sells Sand Machines 
The Royer Foundry & Machine C 
Wilkes-Barre, Pa., has sold sand sep 
arators and blenders to Acme Stee! 
& Malleable Iron Works, Buffalo: 
Campbell, Wyant & Cannon Foundry 
Co., Muskegon, Mich.; Ferro Machin 
& Foundry Co., Cleveland; Gleason 
Works, Rochester, N. Y.; Hess-Snyde 
Co., Massillon, 0.; John Knapp Sons 
Foundry Co., Akron, O.; North Buf 
falo Hardware Foundry, Buffalo; Otis 
Elevator Co., Yonkers, N. Y.; an! 

U. S. Aluminum Co., Cleveland. 


Gives Equipment Orders 


The index of gross orders for 
foundry equipment in December was 
166.5 as compared with 197.8 in 


November according to a recent re- 
port of the Foundry Equipment Man- 
ufacturers’ The index 
of shipments in December was 234.6 
with 264.0 for Novem- 

orders showed 333.8 
for December against 403.9 for No- 
vember. The the average 
monthly shipments for the years 1922 
23-24. Comparisons of monthly or- 
ders as the 


follow: 


association. 


as compared 


ber. Unfilled 


base is 


presented by association 


1924 1925 1926 1927 192s 
Jan 141.8 104.2 168.2 180.4 132.7 
Feb. 121.0 108.8 154.9 198.0 123. 
March 121.9 159.3 157.3 131.1 138.¢ 
April 146.8 124.3 113.2 130.0 107.7 
May 108.0 113.3 128 134.8 335. 
Tune 96.4 110.5 133.5 138.4 19.1 
July 62.8 117.0 127.3 89.9 94.5 
Aug 77.5 190.0 141 06.4 278 
Sept 66.0 94.2 114.0 80.4 17 
Oct 85.5 149.5 140 0 185 
Nov 91.4 180.3 133.4 15.8 * 
De 137.8 140.1 181.0 106.8 166 






1929 
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Book Review 


Technische Elektrochemie—IV Band 
—Elektrische Oefen, by Dr. Jean Billi- 
ter, paper or cloth, 302 pages, 6% x 
9% inches, published by Wilhelm 
Knapp, Halle (Saale), Germany, and 
supplied by THE Founpry, Cleveland, 
for $6 in paper and $7 in cloth. In 
London the book may be obtained from 
the Penton Publishing Co. Ltd., 416-17 
Caxton House, Westminster, for 30s 
for paper and 35s for cloth binding. 

This volume is Part IV of a series, 
“Technical Electrochemistry,” dealing 
with electrochemical processes of the 
chemical industry, its principles and 
exploitation, and is devoted to electric 
furnaces. The introduction deals with 
the characteristics of the most com- 
mon types of electric furnace in use 
and covers resistance furnaces, arc 
furnaces and induction furnaces, kind 
of current available, methods of con- 
nection, electrodes and their introduc- 
tion into the furnace and attachment 
to the distributing cables. Chapter I 
leals with the production of carbo- 
rundum and artificial corundum. Arti- 
ficial graphite production is discussed 
in chapter II. The production of 
phosphorus, carbon disulphide and cal- 
‘ium carbide are described in chapters 
III, IV and V. In chapter VI the 
author deals with the application of 
the high tension are in the oxidation 
f nitrogen to form various com- 
pounds. Chapters VII and VIII de- 


scribe the production of aluminum 
nitride and the conversion of cyan- 
amide into cyanide, and the manufac- 
ture of hydrocyanic acid and cyanides. 
Chapter IX contains additions and 
supplementary matter regarding the 
processes previously discussed. 


Fan Cools Motor 


The Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., has intro- 
duced a new, fan-cooled, totally-en- 
closed, squirrel-cage, induction motor 
designed for foundries, machine shops, 
cement mills, etc., and other indus- 
tries where service conditions are too 
severe to permit the use of a stand- 
ard open motor. The size of this 
line of motors is approximately the 
same as that of standard motors of 
equivalent rating. 

The motors are almost identical in 
construction with the standard open 
motor. The stators differ only in 
that the ends of the windings are 
enclosed in protective housings. The 
rotors have machined steel collars 
mounted on both ends of the shaft. 
These collars serve as supports for 
the external cooling fans. The fans 
draw outside air through the brackets 
at both ends and, after directing it 
over the entire outside surface of the 
protective housing, discharge it 
through the middle section. Clean air 


sealed in the interior of the motor 
is kept in circulation by blowers on 
the ends of the rotor, thus transfer- 
ing the heat generated in the wind- 
ings to the protective housing, where 
it is dissipated by the outside cooling 
air. The motors are supplied with 
standard ball bearings and use the 
same control as any standard-squir- 
rel-cage, induction motor of the same 
class and type. 


Controls Driving Motors 


The General Electric Co., Schenec- 
tady, N. Y., has developed a new, 
speed controller for slip-ring, induc- 
tion motors. This controller is de- 
signed primarily for the control of 
motors driving ventilating fans in 
buildings. The new device has the 
primary magnetic switch, dial-type 
controller and speed regulating resis- 
tance mounted in a_ sheet-steel en- 
closed case. Each controller consists 
of a line contactor, a temperature 
overload secondary dial 
the 
the cover, a resistor and a start-stop, 
station. The 
undervoltage 


relay, a 


switch operated from outside of 


push-button controller 


provides overload and 
protection, and will give approximate- 
ly 50 per cent speed reduction by in- 
serting resistance in the rotor circuit 


of the machine. 


Foundry Association Directory 


American Foundrymen’s Association 
President, S. T. Jonnston, S. Obermayer Co., 
Chicago; secretary-treasurer, C. E. Hoyt, 222 
West Adams street, Chicago; technical secretary, 
R. E. KENNEDY, 222 West Adams street, Chi- 
“ago. 


Associated Brass Founders of New England 

President, J. A. DuncaAN, Wm. Duncan & 
Sons Co., 166 Liverpool street, East Boston, 
Mass; secretary, LeRoy Rosinson, 141 Milk 
street, Boston. Meeting the fourth Wednesday 
f each month at the Engineers’ club, Boston. 


The Buffalo Foundrymen ‘ 
President, J. McArtuur, Washington Iron 
Works; secretary, W. J. Wark, E. J. Woodi- 
son Co., 140 Chandler street. Meetings each 
month at club rooms, 140 Chandler street. 


Central Illinois Foundrymen’s Club 
President, H. M. Hie, Hire Foundry Co., 
Peoria, Ill.; secretary, FRANKLIN WHITEHEAD, 

The Meadows Mfg. Co., Bloomington, II. 


Chicago Foundrymen’s Club 
President, Davin G. ANpERSON, Western Elec- 
tric Co.; secretary, Apert N. Watiin, S. 
Obermayer Co., 2563 W. Eighteenth street. Meet- 
ngs first Thursday in each month at the City 
lub, 315 Plymouth court. 


Connecticut Foundrymen’s Association 
President, Frep W. Stickie, 25 Woodrow 
street, West Hartford, Conn.; secretary, C. S. 
NEUMANN, Union Mfg. Co., New Britain, Conn. 
Meetings are on second Friday of each month 
n various parts of the state. 


Detroit Foundrymen’s Association 
President, J. J. Botanp, Griffin Wheel Co., 
Detroit; secretary, Rosert Hore, 5502 Ivanhoe, 
Detroit. Meetings third Thursday in each month 
at appointed place. 
East Bay Foundrymen’s Association 
Secretary O. R. Mouter, Electric Steel Found- 
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ry Co. Inc., 1328 Second street, Berkeley, Calif. 
Gray Iron Institute 
President, Water L. Seecsacn, Forest City- 
Walworth Run Foundries Co., Cleveland; Sec- 
retary, ARTHUR J. TUSCANY, Terminal Tower 
building, Cleveland. 


Malleable Iron Research Institute 


President, F. L. Sitvyer, Rockford-Northwest- 
ern Malleable Corp., Rockford, Ill.; secretary, 
Rospert E. Bext, Union Trust building, Cleve- 
land. 


Metropolitan Brass Founders’ Association 


President Wm.tAmM Emser, Jefferson Brass 
Foundry, 62 Delevan street, Brooklyn N. Y.; 
secretary, WILLIAM E. PAULSON, Thomas Paul- 
son & Son Inc., 97 Second avenue, Brooklyn, 
N. Y. Meeting second Wednesday in each 
month at the Building Trades club, 2 Park ave- 
nue, New York. 


Newark Foundrymen’s Association 
President, J. L. Carter, Sachs-Barlow Found- 
ries, Inc., Newark; secretary W. H. Mantz, 
Atlas Foundry Co., Irvington, N. J. Meeting 
called by president. 


New England Foundrymen’s Association 

President Cart S. NeuMANN, Union Mfg. Co., 
New Britain, Conn; secretary, Frep F. Stocxk- 
WELL, 205 Broadway, Cambridgeport, Mass. 
Meetings second Wednesday of each month at 
the Exchange club, Boston. Outings usually are 
held in the summer months. 


Ohio Foundries Association Inc. 
President, C. C. Smrrn, Toledo Steel Casting 
Co., Bancroft and Smead avenue, Toledo, O.; 
secretary-manager, E. F. Scorr, 418 Penton 
building, Cleveland. 


Philadelphia Foundrymen’s Association 
President, WALTER Woop, R. D. Wood & Co., 
Philadelphia; secretary Howarp Evans, Union 
League club, Philadelphia. Meetings the second 
Wednesday of each month at the Manufactur- 
ers’ club 


Southern Metal Trades Association 


President, Georce B. Cocker, Gastonia, N. C.; 
secretary, W. E. DuNN Jr., Healy building, 
Atlanta, Ga. 

Pittsburgh Foundrymen’s 

President, W. P. Brapitey, Wheeling Mold & 
Foundry Co.; secretary-treasurer Wiuiam J. 
Brant, Wm. J. Brant, Bessemer building, Pitts- 
burgh. Meeting on the third Monday of the 
month, except in July and August, at Fort Pitt 
hotel. 

Quad-City Foundrymen’s Association 

President, A. D. Matueson, French & Hecht, 
Davenport, lowa; secretary-treasurer, Huco 
Wotr, Frank Foundries Corp., Davenport, Iowa. 
Meetings the third Monday of each month, the 
meeting place being rotated between Moline, 
Rock Island and Davenport. 

Tri-City Technical Council 

Chairman F. V. Sxke.uey, Tri-City Railway 
Co., Rock Island, Ill.; treasurer, Max SK.Lov- 
SKY. Deere & Co., Moline, Ill. Combined meet- 
ings held only one or two times a year on call. 

Tri-State Foundrymen’s Association 

President, A. G. Wesstinc, Wessling Bros. 
Foundry Co., 1607 McLean avenue; secretary, 
Georce W. Pien., Wessling Bros. Foundry Co., 
1607 McLean avenue. Meetings the second 
Thursday of each month at the Cincinnati club, 
Eighth and Race streets. 


Association 


Twin City Foundrymen’s Association 
President, Witt1am E. Loperc, American Hoist 
& Derrick Co., St. Paul; secretary-treasurer, 
Cc. E. Lancpon, 3849 Lyndale avenue, south, 
Minneapolis. Meeting third Wednesday of each 
month at Athletic club. 


Washington Foundrymen's Club 
President, J. W. OxrpHan, Lake Union Found- 
ry Co., 1703 West'ake avenue, Seattle; secre- 
tary, Epwarp C. Gustin, The Prescott Co., 1 
West Lander street, Seattle Meetings second 
and fourth Tuesdays of each month at the Elks 

Temple, Fourth avenue and Spring street 








Obituary 





Louis V. Blue, one of the founders 
of the Wheeling Mold & Foundry 
Co., Wheeling, W. Va., and for many 
president in charge of 
sales, first in Pittsburgh and later 
in Wheeling, died Jan. 6. He had 
severed his connections with this com- 
pany 10 years ago and since 
had been identified with the Penn 
Mold & Iron Co., Dover, O. 

Joy Love, president, Aurora Found- 
Ill., died Jan. 8, 


several months. 
» 


years vice 


about 


Aurora, 
illness of 
born in Aurora 72 
years ago and had lived there all 
his life. Fifty years ago he 
his brother organized their first 
shed near 
grew 


ry Co., 
after an 
Mr. Love was 
and 
iron 
foundry in a small their 
From this Bros., 
Inc., manufacturers of building steel 
and the Aurora Foundry Co. Mr. 
Love was president of both companies. 

A. H. Klotz. 65, owner of the Klotz 
Machine Co., died recently at San- 
dusky, O. His father, G. August 
Klotz, located at Sandusky in 1851, 
operated the foundry known as the 
Klotz & Kromer Machine Co. In 
1900 when the elder Mr Klotz 
tired the business was purchased by 
A. H. Klotz, who has since operated 
it as the Klotz Machine Co. 

William G. Williams, 74, 
Peerless Co., 


years, 


home. Love 


re- 


presi- 
Indian- 
died 


dent Foundry 
more than 40 


He entered the iron and 


apolis, for 
recently. 
steel manufacturing business in 
Greensburg, Ind., and in 1900 removed 
the 
Fred L. 
Rockford-Northwestern 
Rockford, Ill., and 
Malleable Iron Research 
was killed 
skidding 


plant to Indianapolis. 

Sivyer, vice president of the 
Malleable Iron 
Co., president of 
the 


Cleveland, 


institute, 
Mil- 
automobile 


Jan. 22 at 


waukee, when a 
pinned him between two cars. 

C. Edwin Search, formerly general 
works manager of the Allis-Chalmers 
Mfg. Co., Milwaukee, died at St 
Petersburg, Jan. 10, at the 
of 60 the em- 
years 
for 40 
compelling his 
He left Mil- 
New Year’s eve for his 
winter stay in the South. 
Compton, aged 68, vice 
the Quaker Mfg. Co., 
Chicago, died Jan. 15 of heart disease. 


Fla., on 
years. He entered 
the 
was 
health 


five 


age 
ploy of 
old 


years, ill 


when 15 
with it 


company 
and connected 
re- 
tirement years ago. 
waukee on 
customary 

Edward F. 
president of 


Mr. Compton was a native of Spring- 
dale, O., but with 
the Chicago concern for 

Charles D. Velie, aged 67, vice 
president of the Deere & Webber Co., 


had been associated 


many years. 


Minneapolis, and for more than 30 
years prominent in industrial and 
civic activities, died at his home in 
that city Jan. 14 of heart disease. 
Mr. Velie was a native of Rock Is- 
land, Ill. He was a director of the 
Deere Plow Co., Omaha, Nebr., St. 
Louis, Dallas, Tex., Indianapolis and 
Winnipeg, Man., and of the North- 
western bank, Minneapolis. He also 
was a director of the Minneapolis, 
St. Paul & Saulte Ste. Marie railroad. 


Jesse L. Jones Dies 


Jesse L. Jones, prominent member 
of the American 
ciation for 


the 


Foundrymen’s asso- 
metal- 


Elec- 


and over 25 


with 


years 


lurgist Westinghouse 


tric & Mfg. Co., East Pittsburgh, Pa., 


JESSE L. JONES 

while residing temporarily 
in Jacksonville, Fla. Mr. 
ceived his elementary education in the 
schools of Martins Ferry, O., and his 
technical Ohio State uni- 
versity, Columbus, O. Between these 
served an apprentice- 


died Jan, 22 
Jones re- 


education at 
two periods he 
the molding trade in the iron 
Mar- 
college 


ship at 
foundry of Spence, Baggs & Co., 

During 
charge of the experi- 


Ferry, O. his 
had 
mental foundry of the university. 
After spent short 
periods as assistant chemist with 
N. W. Lord, state chemist of Ohio, the 
Iron & Steel Co., Mingo 
Junction, O., and the West Penn Steel 
Co., Pittsburgh. In 1893 he accepted 
a position as metallurgist with Wil- 
Cramp & Ship & Engine 
Building Co., Philadelphia, and while 
in the position aided materially in the 


tins 
course he 


graduation he 


Junction 


liam Sons 


development of manganese bronze, 


hydraulic bronze, white brass and 
other nonferrous alloys. In 1903 he 
joined the technical staff of the West- 
inghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., in charge of chemical] 
and physical testing in the iron, steel, 
malleable and nonferrous foundries. 
At various times Mr. Jones contrib- 
uted to the technical literature of the 
foundry industry and was the author 
of the annual exchange paper of the 
American Foundrymen’s association 
presented at the French foundry con- 
gress in 1927. 

He elected a the 
American Foundrymen’s association in 
1925 and at that time also was ap- 
pointed chairman of the iron 
castings committee. He was a past 
of the Institute of Metals 
American Institute of 
Engineers, 


was director of 


gray 


president 
division of the 
Mining and Metallurgical 
a member of the American Society for 
Testing Materials and other associa- 
tions. The board of awards with the 
approval of the board of directors had 
present Mr. Jones at the 
the 


decided to 
coming convention of 
Foundrymen’s association in Chicago 
with the Seaman medal for distin- 
guished accomplishment in the nonfer- 
rous foundry field. Plans for notifica- 
tion of this honor suddenly were a1 
rested by the unexpected news of Mr. 
death. 


American 


Jones 


Talks to Students 

F. B. Coyle, 
search department, 
Nickel, Co., Inec., Bayonne, 
spoke to the students of 
course in 


development and _ re- 
International 
N. J. 
the ex 
Uni- 
the 


cast 


engineering, 
11, on 


tension 
versity of Cincinnati, Jan. 
effect of nickel and chromium on 
An 

iron is and 
other metals 


terms 


explanation of what cast 
different 


in simple 


iron. 
why it is from 
was presented 


and illustrated with lantern 
Limits of strength of ordinary 
and the effect of 
nickel and chromium 

He also spoke on the us¢ 
the 


iron. 


slides. 
cast iron alloying 
it with 


discussed. 


were 


of special for produc 


high 


processes 


tion of strength cast 


Talks To Foundrymen 
Frank J. Opatrny, 
Beardsley & Piper Co., Chicago, spoke 
at the regular 
the Pittsburgh 
ciation at the 
21. His talk 


moving pictures. 


sales engineer, 


monthly meeting of 
Foundrymen’s§ asso 
Fort Pitt hotel, 
was accompanied by 


Jan 


Castle 
Pa., 1s 


president 


New personnel of the New 
Refractories Co., New Castle, 
as follows: C. E. Lott, 
and treasurer; George D. Morris, vice 
president; R. E. Whittaker, secretary. 
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THE MOTOR IS MOUNTED IN THE BASE 


High Speed Grinder Has 
Adjustable Hood 


The Norton Co., Worcester, Mass., 
recently has introduced a combination 
high-speed floor grinder which may 
be equipped with hoods by using 
wheels either 24 or 30 inches in diam- 
eter. The protection hoods are 
hinged and movable to compensate 
for wheel wear. The movement is 
controlled by rack and pinion gears 
and a ratchet wrench. The hood may 
be locked in position or released for 
movement -with a cam and lever. Ad- 
justable combination spark deflectors 
on the hoods permit positive control 
of the amount of wheel exposed. 
Ample space is provided in front of 
the hood and directly under the point 
of grinding to care for the large 
amount of material removed. 

Work rests are supported from the 
heavy, cast-iron plate base and may 
be adjusted in two directions te ac- 
commodate any type of work. The 
spindle is supported by two, double- 
row, adjustable, ball bearings. Speeds 
are arranged to give 9000 
feet per minute for new wheels. The 
may consist either 

belts which  al- 
changes, or silent 
chain with no changes. The 
motor is located on a hinged plat- 
in the the casting and 
reached easily. A 15-horse- 
motor is specified for 30-inch 
wheels and a 10-horsepower motor for 
Forced lubrication is 


surface 


lriving equipment 
f multiple Vee 
low three speed 
speed 
form base of 
may be 
power 


24-inch wheels. 


ised. 


Measures Impressions 


Paul F. Hermann Co., Keenan build- 
ng, Pittsburgh, is distributing a new, 
projector-type reading device 
measuring brinell impressions. The 
nstrument is about 12 inches high 
and consists of an illuminator at- 
tached to a projector which is set up 
on the surface to be measured. The 
0-candlepower illuminator which is 
incorporated in the instrument lights 
up the surface of the specimen con- 
taining the impression. The image 
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for 


of the surface is projected through 
a built-in objective upon a ground 
glass screen arranged about it, on 
which two diameters of the brinell 
impression may be read easily, as 
shown in the accompanying illustra- 
tion. 

An accuracy of 1/320-inch is said 
to be obtainable with the help of the 
cross scales on the ground glass 
screen. This screen with the scale 
inscribed on it can be rotated so that 
both diameters may be read for any 
desired setting. Craters or impres- 
sions ranging in size from 6 milli- 
meters to %-inch can be measured 
on the device. No focusing is neces- 
sary. The image appears on _ the 
screen magnified 10 diameters. Its 


AN ILLUMINATOR 
PROJECTORS 


THE INSTRUMENT HAS 


ATTACHED TO THE 


size is readable with both eyes, thus 
lessening eyestrain on a long series 
of readings. Photographic recording 
of the per- 
manent 
desired. 


possible if a 


the 


image is 
record of impression is 


Crane Uses Small Space 

A new, heavy-duty 
crane recently has been developed by 
the Box Crane & Hoist Corp., Phila- 
delphia. The designed for 
operation in an smal] 


light-capacity, 


crane is 
exceptionally 


space and may be used in buildings 
with a minimum height of 10 feet. 
Use of this crane permits considerable 
saving in new building construction, 
it is claimed, since the small space 
requirement permits storage within 24 
inches of the ceiling. Increased speed 
with smooth operation and ease of 
control are additional features of 
the crane. In keeping with the pol- 
icy of standardization, the crane is 
standardized fully with only one frame 
size for 1, 2 and 3 tons capacity. 
It may be obtained in up to 
50 feet. 


spans 


Belgian Foundry Group 
Changes Status 


A change has occurred in the As- 
sociation Technique de Fonderie de 
Belgique, which now is registered as 
a noncommercial The 
board of directors has been renewed 
and now is as _ follows: Marcel 
Remy, Liege, president; Paul Ropsy, 
Merxem-lez-Anvers, Had. Rabozee, 
Schaerbeek, Bruxelles, Georges Patyn, 
Adolf Wery, La Louviere, vice presi- 
dents; Louis Piedboeuf, 
treasurer and Rene Deprez, 
veneral secretary. The 
Henri Falleur, Emile Joseph 
Leonard, Ivan Lamoureux, H. Pro- 
yard, Gustave Masson, Jacques Varlet, 
Jean Carlier and Foulon, 


association. 


Embourg, 
Leige, 
directors are 


Levie, 


Lucien 


Foundrymen To Meet 
The 


monthly meeting of 
Foundrymen’s  associa- 
will be held Feb. 21. At that 
the group will hold the annual 
ladies’ night celebration and 
entertainment will be 


regular 
the Detroit 
tion 
time 
special 


provided. 


Cleveland Duplex Machinery Co., 
Penton building, Cleveland, G. J. Haw- 
key, president, has been appointed rep- 
resentative of the Paul Maehler Co., 
2210 Lake street, Chicago, builders of 


industrial ovens. 








PERMITS MATERIALS 
THE 


THE CRANE 


TO BE STORED 
CEILING 


TO WITHIN 24 INCHES OF 











What the Foundries Are Doing 


Reflecting the Activities of the Gray Iron, Malleable, Steel and Brass Shops 





National Sanitary Co., Salem, O., is planning 
the construction of several plant extensions. 

The foundry of the Erie Forge Co., Erie, Pa., 
was burned in a fire and explosion recently. 

Boston Machine & Foundry Co., South Bos- 
ton, Va., has acquired a site and plans the 
erection of a foundry building. 

Earl Fussellman, Fifth and Ohio streets, Quin- 
cy, Ill, contemplates the erection of a l-story 
foundry building. 

Robert Mitchel Co., Ltd., 750 
Montreal, plans the construction of a one-story 
foundry 200 x 600 feet at St. Laurent, Que. 

Springfield Aluminum Plate & Casting Co., 
Springfield, O., is considering a one-story addi- 
tion to cost more than $40,000. 

Northern Bronze Corp., has removed 
4212-20 Cresson street, to the southeast corner of 
Tenth and Tioga streets, Philadelphia. 


Bellair street, 


from 


Troy Engine & Machine Co., Troy, Pa., is 
expanding its facilities and has leased two 
additional buildings as part of this program. 

General Steel Wares Ltd., 333 Wellington 
street, London, Ont. is planning extensions to 
its plant. 

Commercial! Iron Works, Portland, Oreg., soon 
will begin work on an addition to its plate 
shop and foundry to cost about $50,000. 


Happy Thought Foundry Co., Brantford Ont., 
soon will start work on a two-story addition, 
40 x 153 feet. 

Blackhawk Foundry & Machine Co., 323 South 
Clark street, building a 
l-story plant, 20 x 100 feet and 20 x 30 feet. 
Steel Monroe, Mich., 
storage 40 


Davenport, Iowa, is 


Monroe Castings Co., 
has completed a fireproof pattern 
x 86 feet, of steel and concrete, with all wiring 
in conduits. 

Garrott Brass & Machine Co., Houston, Tex., 
moved Jan. 15 to a new plant recently completed 


at Pease and Ennis streets. John C. Garrott 
is president and owner. 

Monarch Tractor Co., Springfield, Ill, has 
awarded the structural steel contract for its 
plant to Illinois Steel Bridge Co. (Noted Jan. 
1.) 

Stringer Bros. Co., Gadsden, Ala., manufac- 
turer of plumbing equipment and supplies, is 
planning an addition to its plant at East 


Gadsden to cost more than $115,000. 


Almont Mfg. Co., Almont, Mich., is planning 
a one-story foundry addition to its plant at 
Imlay City, which including equipment. will 
cost $30,000. 

Johnson Bronze Co., New Castle, Pa., has 
begun an expansion program which includes 
a new foundry unit to cost with equipment 


about $75,000. 


Gra-Iron Foundry Corp., Marshalltown, Iowa, 
recently incorporated, has let the general con- 
tract to Con Jacobson, for a 1l-story foundry, 
106 x 204 feet. 

Pennebacker Co., Emaus, Pa., manufacturer 
of iron and steel castings, has acquired the 
former local plant of the Reading Iron Co., and 
will remodel it. Additional equipment will be 
installed. 

Estate Stove Co., East avenue, near Grand 
boulevard, Cincinnati, has awarded the gen- 
eral contract for the construction of a 1l-story 
plant addition to F. K. Vaughan, Dayton and 
Lowell streets, Hamilton. 

J. B. Klein Iron & Foundry Co., Oklahoma 
City, Okla., has removed its plant from Olie 
avenue and the Rock Island tracks to a new 
site at Third street and McKinley avenue. The 


138 


company purchased a 6-acre tract at 
the new location and the foundry 
established at this place and enlarged. 

New Bedford Brass Foundry, 42 Front street, 
New Bedford, Mass., is planning a two-story 
addition and improvements to its present foundry 
that will cost more than $30,000. New equip- 
ment also will be purchased. 

Hart Mfg. Co., 2006 High street, 
Ky., has purcahsed the plant and business of 
the Peerless Mfg. Co., manufacturer of stoves, 
parts, etc. The company also is planning an 
increase in production. 

Titusville Iron Works, Titusville, Pa., re- 
cently a partner in the consolidation to form the 
Struthers Wells-Titusville Corp., is planning 
the construction of new foundry units to cost 
more than $50,000. 

Winnipeg Brass Co., Flora and Robinson 
streets, Winnipeg, has awarded a general con- 
tract to Frazer & MacDonald, 911 Somerset 
building, for a three-story foundry, 50 x 200 
feet to cost $50,000. 

National Foundry Co. 
ford street, Brooklyn, is having plans drawn 
for a one-story foundry, 60 x 200 feet. The 
unit will cost with equipment about $60,- 


recently 
will be 


Louisville, 


of New York, 10 San- 


new 
000. 

Galion Iron Works & Mfg. Co., Galion, O., 
has been sold to the Jeffrey Mfg. Co., Columbus, 
O., The Galion plant was established in 1907 with 


D. C. Boyd, formerly of Orrville, O., president 
and general manager. 
Fremont Aluminum Castings Co., Fremont, 


O., has sold its plant and real estate to Charles 
J. Miller, president of the Fremont Foundry Co. 
The company will continue to operate the plant 
under direction of E. J. O'Farrell manager. 

Standard Malleable Co., Muskegon 
Heights, Mich., is planning to form a subsidiary 
to be known as the Standard Self-Lock Nut 
Co. The new subsidiary will bé capitalized at 
$10,000 with William R. McCullom as vice presi- 
dent in charge. Andrew Wierenge is president 
of the Standard Malleable Iron Co. 

The Lincoln Niagara Corp., North Tonawanda, 
N. Y., recently has been organized, has leased the 
plant formerly owned by the Niagara Radiator 
& Boiler Co., North Tonawanda, N. Y., and has 
taken over the assets and business of the Lincoln 
Radiator Corp., Utica, N. Y. The holders of all 
the stock, the officers and directors of the com- 


Iron 


pany are: Willet W. Wetmore, president an 


general manager; Edward C. Stephen, vice presi- 


dent and sales manager; and Elmer S. Hering 
secretary and treasurer. 
Port of Albany Foundries Inc., Coxsackie 


N. Y., has been incorporated with 200 shares of 
no par value stock by Frank L. Wiswall, 365 
State street, Albany, N. Y., Chester Wood, 210 
Sixteenth street, Watervliet, N. Y. and Kenneth 
S. MacAffer, 11 Hudson avenue, Green Island 
N. Y. 

Construction of a new foundry and machine 
shop will be started within a few days at 
Machias, N. Y., by the Machias Foundry & Ma- 
chine Corp. The company will produce iron 
brass, bronze, aluminum and alloy castings 
having its own pattern and machine departments 
Operation will begin in the early spring. (Noted 
Jan. 1.) 

Mayer Bros. Co., Brazil, Ind., owner of the 
former Crawford & McCrimmon Foundry & 
Machine Works, has been incorporated and 
will enlarge the operations of the company. It 
is planned to start manufacture of mining ma- 
chinery, pumps, power hammers, boilers and 
engines. The company is formed by Lorenz L 
Mayer, Louis Mayer and Bertram L. Mayer. 

Nash Motors Co., Kenosha, Wis., is building 
a gray iron foundry at its main works to pro- 
vide capacity for manufacturing all its cylinder 
blocks three plants. The foundry 
will more than double the castings capacity at 
Kenosha. The foundry is to be 25 x 700 feet 
with a shipping room at one side. Two cupolas 
(Noted Jan. 15.) 

Articles of incorporation have been filed wit! 
the state of Indiana by the 
Albany Mfg. Co., New Albany, 
The formed to 
ating a foundry and machine shop. 
stock of 2000 shares 
value common and $100,000 of preferred stock 


for its new 


are being provided. 


secretary of 


Machine 


corporation is 


new 
Ind 
engage in 
It has ar 
of no 


oper 


initial capital par 


The directors are Henry H. Martin, Carl W 
Martin and Edward J. Raverty. 

D. H. Howden & Co., Toronto, Ont., whole- 
sale hardware firm, has been included in the 
United Tractor & Equipment Corp., a merger 
of 30 United States manufacturers and 20 dis- 
tributing organizations. The merger is headed 


by the Allis-Chalmers Mfg. Co., Milwaukee. This 
company is building a $3,000,000 plant to build 


tractors. 
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Publications 





TRAMRAIL SYSTEMS—Cleveland Electric 


Tramrail division, Cleveland Crane & Engineer- 


ing Co., Wickliffe, O., has issued a folder on 
its overhead sand distributing system. Illus- 
trations show detals of the system and a 
typical installation. 

CHAIN DRIVES—Link-Belt Co., 2045 West 
Hunting Park avenue, Philadelphia, recently 
has published a 62-page booklet on its silent 


chain drives. The booklet tells the advantages 
of this type of power transmission. The uses 
of this drive method are described and _ illus- 
trated with views of typical installations. Tables 


give much data on the selection of drives and 


also specifications. Appendixes give testimonials 


of the 
WELDING 


performance of the silent chain drives. 
RODS—-Chicago Steel & Wire Co., 


103rd and Torrence avenue, Chicago, has issued 
a folder on welding rods it makes. This folder 
the various of rod, advantages 
for both gas and electric welding 
Century Electric Co., 1806 Pine 
has folders giving 
repulsion-start, single- 
and its squirrel-cage, 
The folders are 
trated and give the details of construction 
the advantages of these types 
phantom view of one of the motors is the 
ture of the folders. A table of information aid- 
ing in the selection of the types of motors this 
type of motor, starting 
starting 


describes 
and design, 

MOTORS 
street, St. 
data on its 
phase 
polyphase 


types 


Louis, issued 
induction, 
induction, 


illus- 


motors 
motors. well 
and 
of motors. A 


fea- 


company makes gives 
duty, maximum 


speed. 


torque, current, and 
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